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Preface 

Aerospace has become a fact of life in the United 
States. Whether we are aware of it or not, our way of 
living, even our way of speaking, has been affected., 
by aerospace developments. 

The growth of aviation and space exploration has 
brought new directions in education, new industry, and 
new careers. It would be difficult today to find many 
businesses or professions that are not touched by or 
ertgaged in some part of the aerospace world. Aero- 
space products and by-products are in everyday use, 
arjd hundreds of thousands of jobs have* been created. 

Since the aerospace conununity has assumed such 
an important role in our society and includes so many 
fields of endeavor, it is important that we learn some- 
thing about it. It would be impossible to discuss all 
the aspects of aerospace in this brief text, but we will 
look at as many of them as space will permit. 

As you will see, the aerospace community is really 
twq overiapping communities. There is the military 
coitimunity and there is the civilian comrfiunity. In 
discussing military aerospace, \ve look only at the Air 
Forpe since it is the largest military user of aerospace 
products and techniques. Discussion of civilian aero- 
space will include the industries engaged in manu- 
facturing aerospace products, the Governraem agencies 
coijcemed with aviation or space, and the commercial 
airlines. 

In surveying military and civilian aerospace, this 
text places emphasis on the educational opportunities 




1 



offered by the Air Force and on civilian and milijary 
job opportunities. Again, due to space limitations, the 
jobs described here are only a sampling of the total 
field, but they will give you some indication of the 
types of careers to be found in aerospace and the kind 
of education and training they require. You will notice 
that many Air Force jobs have their counterparts in 
the civilian community. If you decide to join the aero- 
space community, whether as a member of the Air 
Force or as a civilian, you will find no lack of interest- 
ing careers from which to choose. 
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Chapter 1 

The Organization and 
Planning of Air 
Force Bases 



THE PEACE and security of the United 
States depends on the c^p^bOi^^ot its 
Armed Forces to respond quickly* and ef- 
fectively wherever and whenever aggression 
may threaten the United States or its Allies. 
This responsibility is shared^y the Army, 
the Navy, and the Air Force, each service 
doing the job for which it is best suited. 
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THE AIR FORCE MISSION AND ORGANIZATION 

The specific mission of the Air Force is to support national ob- 
jectives by gaining and maintaining aerospace supremacy. To 
accomplish this mission, the Air Force must be organized, trained, 
and equipped to operate at any altitude above the earth where 
it may become necessary to defeat enemy forces regardless of 
whether such forces are on land, a,t sea, in the air, or even beyond 
the atmosphere. ^ 

To do the job, the Air Force maintains a state of constant 
readiness to apply necessary force promptly, effectively, arid as 
economically as possible. This state of readiness can be achieved 
only by efficient organization at every Air Force level. 

The Air Force is organized into 15 major commands, each of 
which is responsible for a part of the overall mission, and 10 
separate operating agencies, each of which is responsible for a 
special function of the Air Force. 

The major air command is the largest functional division of 
the Air Force, Below the levej/bf the major command, the levels 
of command (echelons) iii>^escending order are: numbered air 
force, air division, wing, group, squadron, and flight. Since sim- 
plicity of organization is an unportant consideration of every Air 
Force command, a given echelon is used only if it is needed. 
Therefore, all levels or echelons will not necessarily be found in 
any one major command. For example, combat wings may be 
assigned directly to a numbered air force when the number of 
such wings is too small to warrant the establishment of air divisions. 
In this instance, the numbered air force exercises direct command 
and control of the wings. Air Force organization is covered in 
some detail in the AFJROTC text Military Aerospace. The brief 
discussion above is included only as it relates to air base organiza- 
tion. 



The organization of an Air Force base is tailored to the mission 
of its occupants. Whether a base is occupied by one or more wings 
or only by a squadron, it will always have a commander for those 
units engaged in carrying out the assigned primary mission and also 
a base commander who is responsible for accomplishing the base 
support mission. Primary missions consist of major functions such 
as combat flying, training, and transport. Support missions include 
providing transportation, supplies, security, and similar services 
An example of a support organization is shown in Figure 1. 

Some bases contain parts of more than one command. In such 
instances, the command having responsibility for the base is called 
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Figure ]. Interior view of a base maintenance shop. 

the host command, and elements, of the other command or com- 
mands are tenants on the base. The host command provides sup- 
port facilities for its own primary mission as well as for the pri- 
mary mission of the tenant units, this multimission concept is a 
major consideration in the planning for Air Force bases. 

The Evolution of the Air Force Base 

Modern Air Force bases bear little resemblance to early military 
airfields. This is particularly true of bases with concrete runways, 
electronic support and control systems, and other modern facili- 
ties, all designed for one purpose^r-the support and operation of 
modern aerospace forces. 

The term "air base'' did not come into common usage until 
after World War II. Prior to that timg, aviation activities often 
occupied only part of an Army post. These eafly facilities were 
called fields. Frequently, they were little more than sod pastures 
with only limited support facilities (Fig. 2). Later, aviation fa- 
^ cilities assumed a variety of names, such as aviation repair depot, 
balloon school, aerial gunnery field, aviation supply depot, engine 
repair depot, and air station. As aircraft became -^heavier, faster, 
and more complicated, they required separate facilities constructed 
solely for flying. ♦ 
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Figure 2 US Army's first oirplonc, Wnght Type B, Fort Sam Houston, 1910 



When Orvillc and Wilbur Wright made their first hcavicr-than- 
air fhght, thc> did not need the complex facilities required b> 
modern aircraft. The runwa> was onl> a single startmg track 60 
feel long In developing their crude vehicle and its supporting 
facilitiesr however, the ^Wright brothers established a principle 
that still controls the planning and .development of modern air 
bases Thev built their aircraft" first and then patterned their fly- 
ing field 10 meet the needs of the aircraft As Air Force weapon 
systems change their characteristics and capabilities, so must air 
bases change to accommodate them. 

The first" organized use of aircraft for militarv purposes came 
during World Var I Militarv aircraft of that da\ wer^^^slow- 
. moving, wood-and-fabric vehicles, capable of operating only within 
a verv" restricted area. The\ were simple in design, light in weight, 
and limited in number, and the> required onl> short takeoff and 
landing runs Aviation was still in its infancv, and the air base 
as we know it toda>, was onl\ beginning to develop A con- 
veniently located grass-co\ered field with adequate drainage and 
a reasonably level surface could serve as an airfield 

The aircraft of World War I did not require an extensive sys- 
tem of "airfields The airfields were usualK located near the front 
hnes because a >avings of just a few miles would increase the 
combat capabilities of earl> aircraft ConsequentU, any major 
advance or retreat b\ t\: opposing forces required a cor- 
responding change in the location of airfields Only a few pilot 
traiijing bases were developed in secure areas awa\ from the fight- 
ing Although these training bases expanded rather rapidly and in- 
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eluded more and better facilities, they could not be compared 
y with even the smallest of today's air Ijases. However, a number 
of these early sites remained active after World War I and became 
bases for extensive combat flying operations during World War 11. 

Changes in Btse Requirements 

During the two decades between World War I and World War 
II, materials used to build aircraft changed drasticall) from wood 
and fabric to much stronger aluminum allo>s. All-metal aircraft 
driven by engines 10 times more powerful than those used in 
World War I considerably increased the ranges. During World 
War II, transoceanic flights became frequent, and massed aerial 
assaults against Germany and Japan became everyday events. 
Before the close of World War II, jet fighters had been de- 
veloped, and in 1947 an aircraft exceeded the speed of sound 
for the first time. 

Improved and expanded air base facilities were needed to han- 
dle the new aircraft (Fig. 3). The heavier, faster, more complex 
models required longer and wider runways. These runways had 
to be constructed of a heavy substance such as concrete to be 
able to withstand the weight of the new aircraft As aircraft 
became larger and more powerful and as flying operations in- 
creased, aircraft servicing activities multiplied. Permanent buildings 




Figur* 3. Homllfon Fltld^ CoDfomla, 1939. 
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and supply warehouses equipped with modern safet> devices be- 
came necessary to keep combat and training aircraft read> to fl>. 
New bombers dwarfed existing hangars and required additional 
hangar and shop facilities £pr maintenance of equipment and op- 
erating systems. Because of the increased speeds at which new air- 
craft traveled, bases had to be equipped with sophisticated traffic 
control systems. In place of small groups of fliers and mechanics, 
thousands of people were needed to operate the new air base. 
Individual and famil> housing complexes were built, and the air 
base became an organized, self-sustaining unit. 

As aircraft continued to increase in size, range, and speed, 
the specialized functions of fighters, bombers, transports, trainers, 
and other aircraft developed, and this specialization required that 
the integrated systems of air bases be adapted to these specific 
missions. This was the beginning of self-supporting systems for 
training bases, specialized suppl> centers, air defense bases, stra- 
tegic air bases, and others. Air bases no longer had to be near 
enemy lines but could now operate over a more extensive area. 

Although air bases have grown steadily larger and more com- 
plex, not all Air Force ground installations are large. But, the 
small, remote radar station on the DEW (distant early warning) 
line is as much a part of the Air Force's overall capability to de- 
fend the United Slates as larger, better known air bases. 

Between the large, complex air base and the much smaller 
installation such as a radar station has come a new requirement 
for aerospace power — facilities for missiles. 

MissiJe Sites 

Missiles and atomic weapons respited in other changes in base 
requirements and design. For example, missile sites do not include 
all of the housing, recreation facilities, runwa>s, and other features 
normally associated with an air base. To avoid the construction of 
such facilities, missile sites, <which include everything essential 
to the operational readrfess of the missile) are constructed in the 
vicinity of existing air bases. These bases furnish technical and 
logistic support (supplies, maintenance, transportation, and other 
services) and community recreation and housing facilities to the 
missile site. Air Force personnel who man the missile sites often 
live at or near the air base and shuttle between the two locations. 

Missiles and their launching sites were developed rapidly after 
World War II without the benefit of past testing and expenence. 
Unlike air bases that had been expanded and improved over the 
years, missile sites were constru(jted in a very short period of time 
as completely nfew installations with an outlay of millions of 
Hnllars for each site (Fig. 4). 
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Figurt 4 Aenoi vitw of the Titon II missile site ^18 ot littte Rock, Arkonsos 

Missile sites are described as soft, semihard, or hard, depend- 
ing upon their structural design. At first, soft sites Nvere constructed 
entirely above ground, but the\ svere extremeh vulnerable to 
enem> attack, semihard sites were also constructed above ground 
level but had the advantage of reinforced concrete In most in- 
stances, modern missile sites are hardened, meaning that thev are 
located entirely underground in reinforced concrete to protect 
them from the blast effects of a nuclear explosion (Fig 5). The 
control centers, power units, and maintenance and other required 
facilities are located underground and linked together b> a series 
of service tunnels 

In February 1962, the Department of Defense assigned ad- 
ditional responsibilities to the Air Force for support of the Na- 
tional Aeronautics and Space Administration (NASA). To fulfill 
this responsibility, the Air Force made numerous changes in base 
design and spent billions of dollars constructing test and research 
centers for space activities Space centers not onlv include con- 
ventional facilities but also have unique requirements of their own 
At Cape Kennedy, Florida, and Vandenberg Air Force Base, 
California (Fig 6), for example, there are some of the most 
^ , sophisticated space facilities in the world. Buildings which dwarf 

ERIC . , 15 
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conventional vcontrol towers, transportation equipment the size of 
half a footbalT field, and electronic devices capable of controlling 
the movement of spacecraft hundreds of miles above the earth 
are a few examples. With the futher development of propulsion 
systems (engines and accessories) and remote-controlled guidance 
capabilities, orbiting bases and permanent bases on the 'moon 
may become a reality. Wherever they may be located, however, 
future Air Force bases will continue to be planned to meet the 
needs of their assigned missions. 



MASTER PLANNING 

As it applies to an Air Force base, master planning is the de- 
velopment of an overall plan for the use of land and facilities. It 
appUes to existing bases and to- sites selected for the construe- ^ 
tion of new bases. A master plan provides two kinds of in- 
formation: (1) the present composition of the base, its buildings, 
utilities, and roads and the use being made of them, and (2) 
the way an existing base or a new base may be developed to sup- 
port continuing and future missions. 

Master planning began in the closing years of World War II at 
a time when technologicaKdevelopments had moved ahead of exist- 
ing facilities. Not only were the old runways and support facilities 
^inadequate for the new airmft, other base facilities such as 
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hospitals, housing, and parking spaces could not accommodate 
the expanding personnel. 

Long-range plans were developed for each base, to allow for 
systematic changes in facilities. Steps were taken to insure that 
new bases would be properly planned and constructed. Thus, the 
molttmission concept became a part of^jjiaster planning. 

It is not uncommon for the modern Air Force base to have 
several major air command linits on it at the same time. Davis- 
Monthan AFB, Arizona, is an example of such a base. The host 
command, SAC, maintains both a Titan II missile wing and a 
reconnaissance wing for U-2 aircraft training. One of its tenant 
commands, TAC, maintains a fighter wing for A-7D aircraft 
training and operation. Its other tenant, AFLC, owns and op- 
erates the Military Aircraft Storage and Disposition Center (MA- 
SDQ "boneyard," which stores or disposes of aging aircraft. 
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Although ver> important, the multimission concept is only one of 
the principles used in master planning. In many instances, the 
type of civilian x:ommunity in which a base is located has a direct 
influence on the types and numbers of buildings and other facili- 
ties provided on a base. For example, it would be impractical 
and unwise to construct houses for the families of all Air Force 
personnel who work on a base if adequate housing is available 
in the local civilian community. On the other hand, a base lo- 
cated in a sparsely populated area or in an area outside the United 
States may require housing for all the people who work on the 
base. The sami is true for other requirements of the base, such 
as recreational facilities or religious activities. 

Other principles of master planning relate to the placement of 
facilities for their most efficient use. Buildings are located to take 
advantage of the terrain and are spaced to provide adequately 
for light, the circulation df air, and fire safety clearances. Also, re- 
lated or intersupporting functions are grouped together. For ex- 
ample, the control tower must be close to the runways, and the 
maintenance hangars must be easily accessible to the aircraft park-, 
ing ramps. Sources of noise, such as jet aircraft, are situated as' 
far as possible from housing and the hospital. All of these prin- 
ciples are considered in^master planning whether for an exisUng base 
or a proposed new base. ^ 

S«Iectix]g the Site 

The first step in planning for a new base is the selection of the 
site. When a new base is needed, the Chief of Staff, USAF, ap- 
points a site selection board. This board may be composed of 
military or civilian personnel, or both, with enough engineering 
and planning knowledge to study and analyze potential sites. Once 
the site has been determined, the board forwards its recommenda- 
tion to Headquarters USAF for approval. Sometimes, more than 
one site is submitted for consideration, in which case Headquar- 
ters USAF makes the final decision. The choice is then submitted 
to Congress^ for approval and funding. 

The site selection board recommends a site on the basis of 
several important considerations. Approach zones should be unob- 
structed, there should be good natural drainage; and the site 
should require a minimum of grading and clearing. These features 
can be determined by a topographical survey. Other important con- 
siderations are the composition of the soil and the depth of the . 
water level. By taking soil samples at various levels, conditions 
that might be detrimental to run^Vays, taxiways, and drainage 
systems can be discovered. \ 
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Open undeveloped land usually is cheaper than rich farm land 
and is not as desirable for industrial or residential purposes. Prop- 
erty may be obtained as a gift to the Government ot by purchase. 

Even though a site pay be ideal in every other respect, it must 
be accessible. Roads, railroads, and rivers are as necessary to an 
Air Force base as they are to a civUiap commu^y. If there is a 
railroad, does it provide sufficient tralni to meetja^se needs? What 
kind of motor freight service is available? Afeexistiiig roads and 
airports adequate to support the flow of. goods and personnel 
for the base? These are among the factors that must be con- 
sidered in the selection of a new site. 

Equally important is 'the availability of electric power, gas, water, 
sewage 'systems, and communications. Air bases use large' amounts 
of electricity for lighting, shop operation, and other services. If 
power is not locally available, can the nearest sources be expanded? 
Does the local communhy have an adequate water supply and 
sewage disposal system to accommodate base needs? 

When all these requirements have been met and the site has 
been acquired, the next step is to plan the location of facilities. 



The functional activities of ihp average Air Force base are classi- 
fied as airfield, industrial, administrative, community support, hous- 
ing, arid community -^recreation. Figure 7 suggests the basic think- 
ing of the planner in arranging for the placement of various primary 
activities. Except for the airfield portion, the typical arrangement 
takes on the appearance of a modem civilian community. However, 
just as no two civilian^ communities are exactly alike,' no two Air 
Force bases are identical. * - . 

Airfields and aircraft support.— The airfield is that part 
of the bas€ devoted to the operation of aircraft. It includes not 
only runways and taxiways, but also approach and clear zones. In 
keeping with the multimission concept, these basic elements are 
designed and laid out to accommodate the types of aircraft in the 
current inventory and those planned for the foreseeable future. 

An important element of the airfield is base operations, which 
is the center of all flying activities. Other elements include fapilities 
for storing, distributing, and dispensing petroleum, oil, and lubri- 
cants (POL); aids to air navigation (airfield markings, lighting, 
and-ratllo and radar navigation aids), and maintenance and hanger 
facilities (Fig. 8). The functions of these elements will be discussed 
in chapter 2. 

Industrial and administrative areas.— Industrial and admini- 
strative work areas are located near living areas. They are separated 
from the airfield work area for reasons of safety (akcraft, fumes. 



Placement of FmictioD|l Activities 





11 





ERIC 



FIgurt 7, A typical bat« layout. 

" SO 



4 



THE ORGANIZATION AND PLANNING OF AIR FORCE BASES 




Figur* 8. |j«m*ntt of an airfield. 
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and fire) and noise. Interrelated work areas, such as airfield aprons 
and supporting shops, are located as conveniently as possible to 
the airfield. Certain industrial facilities (storage areas, warehouses, 
and maintenance shops) are positioned so that they are acces- 
sible to heavy transportation systems and large-capacity utihties 
(electricity, gas, and water). The administrative area is comprised 
of offices, operations buildings, photo laboratories, libraries, lec- 
ture halls, communications buildings, security police facilities, and 
other structures necessary for administrative activities. For the most 
part, all buildings in these categories are basic units designed for 
flexibility and multiple use. This is the reason that a person travel- 
.ing from one base to another notices the similar appearance of 
many buildings. Often, only minpr alterations are necessary to 
adapt these buildings to a particular local mission. , 

Housing, Community Support, and Community Recreation 
The portions of the base containing housing, community sup- 
port, and community recreation activities are the Uving areas. These 
areas are normally located on reasonably level land to keep down 
the high cost of grading and to provide adequate parking' space. 

Community support and recreation areas are located as close 
as possible to the housing areas.. Schools and churches are usual y 
within walking distance, and the safety of pedestrians, particularly 
children, is a major consideration in the selection of these sites. 
Safety is also a determining factor in the location of parks, play- 
grounds, swimming pools, and other recreational facilities. Within 
convenient driving distance .and near major routes on the base 
are the hospital and the shopping and service facilities. 

Providing the many facilities that are needed in a modem Air 
Force base is a large and complex task. Many factors in design 
and location must be taken into consideration in njaster plan- 
ning. A large permanent base includes virtually all of the facilities 
and services to be found in a fair-sized civilian community. It is, 
in fact, a city in itself and is the focal point of Air Force com- 
munity life. 

WORDS AND TERMS TO REMEMBER 

primary mission master planning 

support mission multimission concept 

host command site selection board 

missile sites ' functional activities 

soft sites work areas • 

semihard sites «J'^"^^^^^^ 
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REVIEW QUESTIONS 

1. What is metnt by the multimission concept? What are the differences 
between host ai^d tenant organizations? * 

2. What were somt of the characteristics of World War I aircraft? Describe 
a typical World Wfr I airbase, 

3. How does a mlssUe site differ from other kinds of Au: Force histallations? 

4. What changes occurted hi the construction of ahxraft durmg World War 
II? How did these changes affect air base construction? 

5. Namt the three types of missile sites. What characterizes each type? 

6. What are some of the principles of master plannmg? 

7. What factors would hifluence the selection of a site for a new air base? 

►> 

8. On a typical Ah- Fofte base, what would determine the placement of 
airfields? Of industrial and admmistratlve areas? Of community support, 
housing, and community recreation areas? 



THINGS TO DO ^ 

1. Obtain maps and informational brochures from bases in your state or 
region. Report on the primary mission of these bases and on how the 
layout of the bases reflects these missions. 

2. Report on the facilities which would be found at a remote radar station 
on the Distant Early Warning (DEW) line or on the space-related facili- 
ties at Vandenbcrg AFB, California. 

3. Develop a master plan for an imaginary Air Force base. First, select the 
primary mission of the base, then decide what functions will be necessary 
to support the mission and how they should be arranged. 



SUGGESTIONS FOR FURTHER READING 

Air Force Bases, Harrisburg, Pennsylvania: Stackpole Books, 1965. 
Chandler, Charles de Forest and Lahm, Frank P. How Our Army Grew 
iVings. New York: Ronald Press Co., 1943. 
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Chapter 2 

The Base the Center of 
an Air Force Community 



> t>Nr <I;»M SffiHt;; j^^rti, : 



THE TERM community can mean a 
variety of things. In a broad sense, it is 
used to describe groups of people who have 
interests, objectives, or characteristics in 
common. In a narrow sense, it mean,s people 
who live and work together in a particular 
4 geographic area. For example, towns or 
cities, where people live and work together 
are communities. Also within a city there 
may be other groups which have special 
interests in common— racial background, oc- 
cupations, or goals, A "church community," 
or a "school community," are examples of 
this meaning of the word community. In the 
same way, community can be applied to 
much larger groups who form a unit because 
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of shared beliefs, interests, or goals. Thus, we may speak of our 
state or our country as a community and, in an even larger sense, 
we use the term "community of nations*' to refer to countries 
which are allied in a common effort to achieve certain goals. 

The Air Force community is a community in both the broad and . 
the narrow sense of the word. In the broad sense, the Air Force 
community includes all of the people, facilities, and services, mak- 
ing up the Unitecl States Air Force, and is similar in that sense 
to such terms as the "scientific community," "legal community," 
or the "education community." In a narrower sense, the term . 
can apply to a local Air Force installation, especially an Air Force \ 
bak, since it is set apart from the surrounding civilian community. 
In this book, we refer to the Air Force community in botlysenses. 
In later chapters, \yhen such subjects as career and educational 
opportunities in the Air Force are discussed, we are using the Air 
Force community in its broadest sense. This chapter, however, is > 
on the Air Force community as portrayed by the typical Air Force 
base. 

Should you become a member of the United StJltes Air Force, 
your professional and much of your social life will revolve around 
the base to which you are assigned. You may actually live on the 
base; you will do a large part of your shopping for food and other 
necessities there; and, most important, you will work on the base 
and accomplish the goals that you have set for yourself. 

BASE COMMLMTY SE^RVICES n 

In addition to directly supporting the Air Force mission, nearly 
all air bases provide their personnel with numerous services and 
facilities. The Air Force believes that people are its most im- 
portant asset. To be .effective, these people need to have not 
only the tools of their trade — airplanes, missiles, weapons, and all 
other strictly military Equipment and facilities — but also those fa- 
^^ties necessary for their health and comfort. The Air Force recog- 
y nizes these needs and, as far as possible, provides Air Force 
( families with conveniences and services similar to those in <;iviliart 
/ life. Primary attention is given to the basic needs-^food, shelter, 
v_ and clothing. The Air Force also provides up-to-date educational ^ 
facilities, guidance in spiritual and legal affairs, and a variety of 
recreational and social programs. 

. Food and Clothing ^ 

Military personnel and their families purchase many items at 
base facilities. Most on-base shopping is done at the commissary 
and the base exchange, popularly known as the BX. The use of 
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these facilities is limited to active and retired members of the 
armed services and their immediate families. 

Commissaries are similar to civilian supermarkets. They carry a 
full line of the most popular ^brands of groceries, produce, meat, 
dairy prodtrcts, frozen foods, bakery products, and an equally 
complete line of household items such as cleaning supplies and 
paper goods. If you think of the commissary as the Air Force 
supermarket, then you might view the base exchange as the^de- 
partment store of the Air Force. At the BX, Air Force customers 
can purchase. merchandise not provided by the Government (1%^ 
9). Included are some items of clothing, magazines, a certain 
amount of hardware and appliance items, photographic equip- 
ment, sports equipment, and jewelry at prices usually lower than 
those in civilian stores. The typical base exchange also has a barber 
shop, a beauty shop, a shoe repair shop, a radio and TV repair 
shop, a watch repair shop, and a tailor shop. 

The base exchange operates at a small margin of profit^ but all 
such profits remain within the Air Force where they are used for 
welfare and recreational purposes. 

Bases provide facilities that offer complete meals or short orders 
^ at almost any time of the day. You may find a snack bar in the BX 
^ or a cafeteria near the flight line for the convenience of pilots, 
air crew members, and passengers. Other places to eat on a typical 
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air base are the dining balls and open messes (officers' club, 
noaconunissioned officers* club, and airmen's club), which also 
offer a number of recreational and social activities to members , 
and their families. 

BtQeting and Hooshig 

Almost all air bases provide housing for both single and married 
personnel. Single personnel are furnished living quarters (billeting) 
in dormitories that offer privac> and modem conveniences. Family 
quarters range from single family houses to multifamily apartment 
buildings (Fig. 10). The base housing office assigns family quar- 
ters to both commissioned and nonconmiissioned officers, normally 
dividing the quarters available equallJsbetween them. It also main- 
tains a* listing of houses for sale or re^ off base. This information 
is for use when on-base housing is not available. 

Most air bases provide guest houses for overnight accommoda- 
tion of mcml^ers of immediate families or friends of military per- 
sonnel. The guest house also offers economical housing until 
newly assigned personnel locate homes for their families. 

Health and Medkal Senices 

Although medical, dental, and hospital care is not a part of a 
military man's base pay and allowances, it is another benefit pro- 
vided by the Air Force. Large bases have hospitals (Fig. 11), 
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F'tgur* 11. USAF bas« hospaoi. 

and the smaller bases have at least a small treatment facility 
(dispensar)) with an assigned ph>sican and medical technician. 
For isolated detachments, the Air Force contracts with civilian 
physicians and dentists for professional services. Military personnel 
must have periodic medical and dental examinations and, if treat- 
ments are necessary, base physicians and hospitals provide the nec- 
essary services The base hospital also provides complete medical 
care for dependents of military personnel. Only a small fee, to 
cover the cost of food, is charged* while dependents are hos- 
pitalized Fmancial assistance is available for care of dependents 
when Air Force facilities are not available. Usually routine dental 
services are not authorized for dependents within the United 
States. 



Personnel Scnicts and East Activities 

People in a base community are just as varied in their back- 
grounds and interests as people in any other community. They 
work, relax, they go to church, and they sometimes have prob- 
lems and troubles. They ^ek comfort, they like to be recognized 
for their work and effort, -and they vvant security in an atmosphere 
of law and order. In most respects, they are just like people every- 
^ whe^e On the other hand, there is one essential difference that 

sets people on an air base apart from those in a civilian community. 
^ They live and work on the base for one specific purpose— the 
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mission of the base. The entire atmosphere of the base focuses on 
what the individual can contribute to that mission. At the same 
time, the base provides numerous personal services and sponsors 
acUvities designed to assist militar> personnel with their personal 
plans. It also helps them to solve problems that may re^sjce their 
effectiveness on the job. ^" . . 

On almost every air base, educational and religious facilities 
occupy a prominent place. Education offices, elementary schools, 
college classrooms, and even high school buildings are not un- 
usual sights on an Air Force base. A base education office ad- 
ministers the Air Force education services program. Through this 
office, a sendee man can arrange to take correspondence courses 
related to his specialty, or perhaps take college courses either on 
base or at a nearby college or university. The base education ser- 
rices officer gives professional guidance and advice about education 
opportimities. 

Religious activities on an Air Force base* closely parallel those 
in a civilian community. In the base chapel, chaplains of the Protes- 
tant, Catholic, and Jewish faiths conduct services and ceremonies 
according to their faith or denomination (Fig. 12). In addition to 
conducting weekltand Sunday services, they hold services for men in 
hospitals or under restriction. Although a chaplain for all faiths 
is not found on every base, the base commander is responsible for 
providing religious coverage for all faiths. This responsibility often 




THE BASE AS THE cfSTER OF AK AIR FORCE COMMIWITY 

requires the cooperauon of religious leaders in the civilian com- 
munity and the bse of their facilities.i 

The typical air base has legal officers who assist military per- 
sonnel and their dependents with their personal legal problems. 
At one time or another, most military personnel need legal as- 
sistance and advice on such matters as rental contracts, wills, 
powers of attorney, and other problems of a legal nature. The legal 
officer is a licensed attonley qualified to assist in the preparation 
, of legal papers and claims, but he cannot represent military per- 
sonnel brfore a civilian court. 

The Air Force member can expect changes in assignments to 
jobs with greater responsibilities or assignments to a new base. 
He may occasionally find himself separated from his family. For 
this reason, he needs advice and guidance on a number of items 
vital to the welfare of his family and his own security. The per- 
sonal affairs officer gives information and assistance on such items 
as insurance, casualty benefits, absentee voting, and financial as- 
sistance. The personal affairs officer also provides information 
about living conditions in overseas areas where Air Force person- 
nel are stationed. 

Casualty assistance consists of aid to dependents of deceased 
and missing personnel in settling financial and other problems. 
In the event of a casualty, an official representative from the 
nearest Air Force base counsels a scrviceman*s family regarding 
their rights and privileges and assists in filing claims. 

The Family Services program provides help to Air Force fam- 
ilies when they report to a new base for assignment. Some Fam- 
ily Services loan fumitui;e and kitchen equipment to new fam- 
ilies until their own hpusehold goods arrive. Additionally, this 
office may keep a Ji^t W available babysitters and household 
help. ' / 

A frequent remark among Air Force people is the statement, 
"The Air Force ta)£es care of its own." An official organization 
of the Air^Force, the Air Force Aid Society, gives emergency, 
Y financial assistance to Air Force personnel and their families. 
\This is an organization managed by Air Force people for Air 
Forc^ people, and it supplements the emergency relief work of 
the American Red Cross. Its working capital comes from its an- 
nual fund-raising drive, conducted Air Forcewide, and from other 
sources such as contributions from Air Force officers clubs and 
NCO clubs and from civilian businesses and proceeds from spe- 
cial shows and athletic events. The society has two primary func- 
tions- to supply emergency funds to Air Force people who need 
them and to help Air Force children improve their education. The 
Air Force Aid Society also offers financial assistance for emer- 
gency leaves and for emergency medical, dental, and hospital care. 
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Recreation tnd Sodal Serrices 

The Air ^Fefce provides social and reaeational activities for 
military personnel and their families. Most bases offer a wide 
variety of facilities for these purposes. There are' hobby shops, 
movie theaters, a library, a gynmasium, picnic areas, bowling 
lanes, and other facilities for the enjoyment^of leisure time. Many 
bases have golf courses. Bases also sponsor athletic programs. 
Baseball, basketball, bowling, softball, football, and other sports 
for military personnel and their dependents are common at^ most 
bases. 

The open messes (officers' Ckib and noncommissioned officers' 
club) sponsor n^uch of the social and recreational life on the 
base (Fig. 13). ^'Most eligible Air Force members join because 
the open mess sirves both as a social club and community cen- 
ter. In addition to maintaining dining rooms, the clubs offer a con- 
tinuing program of dances,* parties, dinners, and ^ther forms of 
entertainment. Many have swimming pools and tennis courts. . 
The wives of members are usually organized into auxiliary clubs. 
They participate in a number of activities, slich as study groups, 
art classes, and welfare projects. Finally, the club is a, pleasant 
place to entertain guests. Service clubs are operated for .those 
airmen who are not eligible for membership in open messes on 
the base. These clubs provide entertainment and social activities 
that appeal to the younger unmarried personnel of the base. 
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Figbi^ 14. Bos* ht^dquoritrs. 



THE FINCTIONS 0F.\\ \IR FORCE BASE 




Every^ Air Force base ,has a commander for those ynits engaged 
in carr>rng out the primar> mission and a 'base commander who 
is responsible for the operation of base -facilities in support of the 
primary mission. Civilians are sometjn^es confused by the presence 
^ of 'two (or more) commanders on a base. It is especially diffi- . 
cult for them to understand how ijuere can 6e a geaierat officer 
on a base which has a colonel as tjase commander*' they expect 
the highest ranking' officer on^.the base to be" bas^ ij:ommand$t. 
In practice, however, as pointed out abov^, tfie Base commander 
is usually the com'mander of an>air base group or wing wiiich is 
responsible for-providing all of^he support funaions for the base 
("housekeeping duties"). He enables the commandfer of the pri- 
mary mission to devote his fulf time to'^is specific responsibility - 
and frees him from the task, of providing essential services, 

The base coiTiniander's office is located in th/e base headquar- 
ters building, which is the center of base support functions (Fig. 
14). Base h^'dquarters ^serves much the same purpose as city 
hall in a civilian comraunity. It is the seat of government for the 
base. 



25 



32 



AEROSPACE COMMUKITY 



Headquarters and Command 

Although the base commander's specific duties vary with the 
size of his command, hi$ responsibilities cover the entire base. 
His responsibility extends upward to, the wing commander, or 
other higher headquarters that assigned the mission, downward 
to the officers, airmen, and civiliaci personnel that carry mi the 
support mission, and outward to the civilian community and to 
other bases of the major command Ip which his base is assigned. 

Just as a base headquarters is comparable to city hall, so the 
functions of the base comfmander and his subordinate commanders 
are comparable to the functions of city officials. The base com- 
mander does not personally accomplish all the workload asso- 
ciated with the operation and management of his base, of course. 
He relies on his team of specialists and on the commanders of 
subordinate units who are responsible for the missions and work- 
loads assigned to them. For example, the commandei*.,jDf the 
security police squadron is comparable to the chief of J police 
in a civilian community. He advises the base commande^/regard- 
ing security police activities and is in charge of insuring ihe safety 
of those who live and work on the base. 

The base civil engineer is also a special assistant to th& base 
commander, rfis organization provides fit? protection, maintains 
buildings, runways, roads, and other properties, and provides 
many other services such as pluinbing, sanitation, and electrical 
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Figurt 16. Aost op«rotions ond surrounding orto. * 

services. Each of the blocks shown on the organization chart, 
Figure 1 5, represents a specialized activity of the base comman^gf s 
support team. 

The commander of the primary mission ^ organization has his 
own team whose efforts are devoted to the actual flying, teach- 
ing, or other assigned tasks. This team also-includes those per- 
sons working in direct support of the pfimary mission. For ex- 
ample, when the primary mission involves flying activities, aircraft 
maintenance personnnel are normally assigned to the primary mis- 
sion organization. 

The base commander and members of his organization work 
very closely with the primary mission organization td insure .that 
the right amount of support is provided at the time it is needed. 

Base Operations 

The focal point of airfield activities on the base is base opera- 
tions, popularly known as "base ops" (Fig. 16). Base operations 
is the center of all the flying activities on the base and performs 
tasks to insure the safe and successful execution of all flights. One 
such task is providing the information needed by • every pilo\ 
in developing the flight plan he must submit before takeoff. A 
flight plan usually includes the type of aircraft, pilot's name, 
points of departure and destination, route of flight, cruising al- 
titude, true airspeed, and other perUnent information. 

- ■ . 
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The weather section and dispatch center assist pilots in de- ! 
veloping flight plans. The weather observer furnishes current in.-, 
formation on weather conditions to regylate landings and de- 
partures. The weather forecaster prepares forecasts tailored to the 
information needs of each pilot on both long and short flights. 
Weather service is not limited to flying activities, it is available 
for any official purpose. 

Xhe dispatch office handles all flight clearances and serves as a 
base ^flight information center for everything except weather. The 
flight clearance is an authorization for aircraft to depart an air- 
field or to fly a given route under designated conditions. When a 
pilot has completed his clearance form, the* dispatch office coordi- 
nates the clearance with air route traffic control centers that mon- 
itor the aircraft during its flight. 

• In the afeas surrounding the dispatch office, a pilot finds radio 
data, flight information, instrument and landing system charts, 
pilot's information files, and information concerning navigation 
aids. The dispatch office also provides information on local fly- 
ing regulations, aircraft parking, and active .runways. In addition 
to pilot information, the dispatch office keeps records* of current 
aircraft arrivals and departures. This information fs usually posted 
on aircraft logs- and flight information boards. 

The control tower regulates the flow of air traffic bottf^in the 
air and on the ground and provides navigational assistance to 




Figurf 17. Control towtr. ^ 
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Figure 18. Flight iin«, firt-fighting »tation», and ramp ar«a.^ 

aircraft in flight (Fig. 17). Control tower operators furnish land- 
ing instructions and grant landing and taxi clearance to aircraft. 
^ They provide pilots with takeoff and landing information, current 
weather conditions, and air traffic situations. They also relay flight 
plans and control special radio frequencies, and they may take 
position reports from"^ aircraft passing over or near their base. 
Control tower operators also coordinate with radar approach con- 
trol to assist pilots in landing during bad weather or limited visi- 
• t>ility. 

Other functions include services for aircraft, such as refueling 
and fire fighting. Although base operations does not control the 
petroleum, oil, and lubrications section (POL), the POL function 
is closely allied with base^ operations and is a part of flight opera- 
tions. The base POL prdvides fueling service for base and tran- 
ient aircraft (aircraft temporarily stopped, but passing through 
to another destination). The base fire and rescue station also pro- 
vides fire-fighting service with specially designed fire trucks, fire- 
fighting equipment, and trained crews prepared for immediate 
action (Fig. 18). 

These are only a few of the many functions necessary for con- 
ducting flight operations on a typical air base. Add to these func- " 
tions the retraining i^f pilots, care of transient aircraft, control of 
personal and mechanical equipment, and other functions neces- 
sary for coordinating the flight of aircraft and you have some idea 
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of the responsibilities and activities of a modern base in support 
of flight operations. ^ 

Mainteiumce Activities 

Tha operation, of an air bas^^requires a great deal of com- 
plex machinery and equipment, not only for the aircraft, but also 
for the administrative, industrial, and community support facilities. 
Consequently, maintenance in all these areas is a large-scale oper- 
ation: ' ^ 

Aircraft MAiNTENANCE.-nMaintenance requirements for aircraft 
vary with the mission of a given base or with the aircraft assigned 
to the base. For example, maintenance activities at a fighter or 
bomber base are primarily concerned with keeping a fairly large 
number of aircraft ready to fly, On the other hand, similar ac- 
tivities on a transport base are usually concerned with the task 
of keeping a^ smaller number of planes in shape to fly a maxi- 
mum number of hours on regular schedules. 

As aircraft change, so do maintenance facilities. Maintenance 
hangars for the single-engine planes used in World War I were 
mere huts compared with modem maintenance hangars (Fig. 19). 
To accommodate the large planes now in the Air Force inventory, 




FIgur* 19. Matnt«nanc« hangars and parking ramps* 
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equipment. Each change produces entirely new requirements for 
maintenance personnel and new techniques. 

The Air Force uses systematic planning and control for air- 
craft maintenance. This activity includes preventive maintenace 
and numerous inspections at regular intervals or after a specified 
number of flying hours. For some categories of major overhaul 
and specialized repair work, a base may rely on special depots, 
known as air materiel areas, which are located throughout the 
United States. Sometimes ^^vilian industries make structural 
changes to particular models of aircraft on a contract basis. 

The following list of maintenance shops found on a typical base 
will give you an idea of the many and varied maintenance jobs 
necessary to keep aircraft flying: 

machine instrument systems 

metal wheel and tire 

structural repair egress (ejpape) systems 

paint , aerospace ground equipment 

survival equipment munitions maintenance 

propulsion armament and electronics 

reciprocating engine inflight refueling 

jet engine parachute 

airborne communications equipment propeller 

fuel systems ' electrical systems 

Each of these shops performs many complex and very important 
functions, the details of which would require far more space than 
we have available. For example, the armament and electronics 
shop at regular intervals inspects and tests all components of weap- 
ons fire control systeips, airborne missiles, and electronic equip- 
ment used on modern aircraft. ^ 

The work done in these shops also illustrates the impact of 
changing technology^ on aircraft maintenance activities. For in- 
stance, the advent of jet aircraft has greatly reduced the workloads 
of propeller shops. On the other hand, the work of jet engine 
shops has^ greatly increased. Work in parachute shops has in- 
creased because of the use of drag chutes as braking devices on 
fast jet aircraft. 

Other base maintenance.— In addition to aircraft maintenance, 
it is necessary to maintain buildings, runways, streets, motor ve- 
hicles, utilities, and other base facilities. The base civil engineer is 
responsible for all real property and the proper functioning of all 
facilities on the base. Runways are subject to damage from both 
the weather and the weight of heavy aircraft. Paved areas, floors 
of hangars, streets, and drainage ditches must be maintained. 
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Refrigeration systems and cold storage plants must be tept in 
operation. The ordinary utilities — heat, light, and water — must 
function properly. In addition to his responsibilities for keeping 
all base structures and facilities in operating condition, the civil 
engineer is responsible for the largest assortment of maintenance 
equipment, supplies, and shops to be found on an air base. Such 
equipment ranges from paint brushes to bulldozers. His shops are 
scattered throughout the base working area and iqclifde carpenter 
shops, paint shops, sheet metal shops, and a number of others, 
all performing functions necessary to assure smooth operation of 
the base. 

Base Security «nd Safety 

An air base depends upon safety and security specialists for 
the enforcement of laws and the protection of individuals. The 
internal security system on an air base is designed |o maintain 
law and order and to provide full protection for personnel, fa- 
cilities, and information. In wartime, security from enemy action 
is particularly important, but, even in peacetime, there are air 
bases and areas of bases where sabotage and espionage can se- 
verely endanger the security of the United States. For ' example, 
damage to, or destruction of, aircraft, runways, fuel storage, com- 
munications, or power systems can stop base operations at. a crit- 
ical time. If an enemy gained access to certain classified infor- 
mation, critical damage to national defense and security could 
be the result. Thus, a common sight at all air bases is the secur- 
ity policeman. On many bases, security police are accompanied 
by specially trained sentry^ dogs. 

The primary role of the security police is to maintain law and 
order and to protect the base against unauthorized persons and 
activities. Much like their civilian counterparts, the security police 
also provide guidance and assistance when it is needed. Se- 
curity measures on a typical air base are apparent in a variety 
of instances — a security policeman standing guard at a parked 
plane, regular patrols of flight line and shop areas, and gate 
guards checking passes ^at entrances to a base or to restricted 
areas within a base. The degree and type of protection varies 
with the mission of a particular base. 

Generally speaking, security police have two broad CMl^goqes 
of functions and responsibilities — safety and security. A fund^r 
mental responsibility of the security police is the enforcement of 
base traffic regulations and promotion of ground safety. Their 
major concern is the prevention of accidents. They give frequent 
lectures and demonstrations to base personnel, place satety post- 
ers at key points on the base, and publish articles on accident 
prevention in the base newspaper. 
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Throughout a typical air base, security police protect vital build- 
ings and places that contain documents, equipment, or other things 
that could endanger national security if infonnation about them 
were to fall into enemy hands. One area may be fenced off, an- 
other boarded up, or another protected by lights. People may 
need special authorization to enter certain areas. The security 
police protect people and facilities both for 'their own sake and 
for the sake of the Air Force mission. 

* ♦ 

Communications 

The base message center and the commuiucations center are two 

complementing channels through which communications reach op- 
erating units and individuals. Many letters, bulletins, regulations, 
and other communications pass through base message centers. 
Here, incoming messages are routed to staff sections and to mes- 
. sage centers of individual units on the base. From these centers 
the material goes to the office, shop, or individual addressee. 
Outgoing letters, reports, and other material are sent in reverse 
order up the line to the message center for distribution. The com- 
munications message center is the principal channel for messages 
coming from higher headquarters and other bases. As it receives 
teletype and radio messages, the center passes them on to units 
or individuals by telephone or through the base message center 
and sometimes by both methods. Air bases make use of many 
kinds of communications facilities involving the most modern 
equipment. 

Tnmsp^irtation 

On-base trans^rtation is handled by a base mo^r pool, which 
provides various types of vehicles. The motor pool is actually a 
large area where all Ajr Force vehicles, such as cars, buses, and 
pickup trucks are stored, maintained, and fueled. Thp motor 
pool has one primary purpose— to furnish motor transportation 
for official use wherever and whenever it is needed. Base bus 
systems, for example, provide scheduled transportation for per- 
sonnel. 

B^e vehicles are not limited to administrative or commercial 
ty^lS^uch as sedans, pickup trucks, and trucks for road hauling. 
There are specialized vehicles such as bomb service trucks, fork- 
lift trucks, and even heavy-duty cranes for hangars and mainte- 
nance shops. Differences in mission and facilities of an air base 
determine to a great extent the types and numbers of vehicles 
assigned to the base. 




33 



40 



■ 7- . 

AESLOS?ACt COMMUNITY 
Base Supply 

Base siip^>^Js a centralized agency for ordering, storing, and 
distributing equipment, parts, and other items for use on the base 
Thousands of items are handled by base supply. The> include all 
types of supplies from paper and pencils and spare parts for lawn 
mowers, to rocket engines. 

The items handled and the types of warehouses used vary from 
base to base according to missions. Many of the supplies needed 
^ for the space facilities at Vandenberg Air Force Base, California, 
differ from those required at Keesler Air Force Base, Mississippi, 
where the Xir Training Command has its communications and 
electroni^^hools. Y«t, the methods used tcf obtain, store, and 
distribute supplies areVlhe same at all bases. A skilled supply 
specialist can perfomwiis work with confidence and efficiency at 
|ny base. He anticipates future needs and insures that whatever 
IS needed will be on hand when the need arises. 

LOCATION AND DISTRIBUTION OF AIR BASES 

We have considered the air base as an jDrganized, self-con- 
tained community. We also have examined of the routine 
^^-^unctions performed on a typical base and the varied services 
m3r*a base offers to the people who carry on these functions. 
Have you ever wondered how the Air Force ^ determines the 
location of bases and the number of bases required for it to ac- 
complish its mission? Let us now look at the worldwide base 
network and the role of this network in relation to the Ait Force 
mission. The network extends into almost every state in the United 
States and onto many areas overseas. Although all bases have 
similapties, their mission and location have a direct influence on 
the way an Air Force member lives and works on a particiular 
base. 

^ The Air Btse System 

If you look at Figures 20 and 21, you can sec the widespread 
geographic distribution of bases throu^out the United States and 
overseas.* Prior to World War II, air bases were concentrated in 
the coastal and ^southern regions of pfie United States. Today's 
bases are much more widely dispersed, partly because modem 
technology has reduced the importance of fair weather for air 
operations. Also, advancements in aerospace weapons require air 
defense for 'the Entire country, not merely coastal and border 
areas. Furthermore, air bases are no longer limited to the con- 
t tinental United States, they now operate under a glol ^sJ^c on^pt 
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AZOKCS 
U{MB*ld (MAQ 

CANADA 

GooM AB (SAQ, 
Lobrodo 

CANAL ZONC 

Albrook AB, Hq USAF 

Sovth«m Command (USAFSO) 
Howard AB (USAFSQ) 

CIETE 

ImkJIon AS (USAFSS) 

OIHCE 

AHwfiia Airport (USAFE) ' 

OJtOHlANO 

Sondtttrom AB (ADC) 
Thvk AB (ADC) 

OUAM 

. Andtntfl AfB 4SAC). 

ICHAND 

KtfloYic Airport (ADC) 

HAIY 
Aviano AB (USAFE) 
Son YHo d«i Normanrt! AS 
(USAFE) 

JAPAN 

Fuchu AS (PACAF) 
M!towa AB (USAFSS 
Tochikowa AB (PACAF) 
Yokota AB (PACAF) 

JOHNSTON tSlANO 
Johiuton lilond AB (PACAF) 

NHHEtLANOS, THE 
Comp Ntw Amtttrdom AB 
(USAFE) 

OKlNAVyX 

Kodmo AB (PACAF, SAQ 

PHIUPPtNE tSUNDS 
; Oork AB (PiCAF) 

PUEXTO KICO 

*ltam«y AFB (MAQ 

SOUTH KOREA 

Kwangiu AB (PACAF) 
Kunson AB (PACAF) 



Oson AB (PACAF) 

Totgu AB (PACAF) ' 

SPAIN ^ 
Moron AB (USAFQ 
Torrtion AB (USAFSS) 
Zaro9ozo AB (USAFE) 

TAIWAN 

Chtng Chvon Kong AB 

(PACAF) 
ShvUn-Kov AS (USAFSS) 
Toman AS (PACAF) 
Topti AS (PACAF) 

THAUAND 

Korot AB (PACAF) 
Nokhon Phanom ITTAB 

(PACAF) 
Upon AlrMd (PACAF) 
Udom AIrfi«M (PACAF) 
U-Topoo Alrfitid (SAC, 

PACAF) 

TURKEY 

Ankora AS (USAFE) 
IndHik AB (USAFE) 
Izmir (USAFE) 

UNITB) KINGDOM 

High WycomU AS (USAFE) 
RAF Olconbury (USAFE) 
RAF B*ntwot«n (USAFE) 
RAF Chtcksonds <ULSAFE) 
RAF LoktnbMth (USAFE) 
RAF MUdtnhon (USAFE) 
RAF Sculthorp* (USAFE) 
RAF Up«r Htyford (USAFE) 
RAF W*tt RuUHp (USAFE) 
RAF W«)h«rxfi«ld (USAFE) 
''RAF Woodbrid^ft (USAFE) 

WEST OHMANY 
BHburg AB (USAFE) 
Erdtng AS (USAFE) 
Frankfurt (USAFSS) 
Hahn AB (USAFE) 
Undt«y AS (USAFE) 
Romtttfn AB, (Hq USAFE) 
Rhtln-Moln AB (USAFE) 
Stmboch AB (USAFE) 
SpongdahUm AB (USAFE) 
T«mp«Ibof Airport (USAFE) 
Wit tbodtn AB USAFE, MAQ 
ZwtibruckMi AB (USAFE) 
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•Sd^edokd to be doted ts o< thh written 

BgMf 21. Moior USAF boMt, inttollotforit, ond fodlHitt locot»d ovtrtMt, 1973. 
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THE BASE AS THE CENTER OF AN AIR FORCE COMMUNITY 

Air bases in the global system are located and maintained ac- 
cording to current Air Force operating plans. Although, as we 
have seen earlier, a single base may have more than one mission, 
every base has a primary function in the global concept of aero- 
space power. This funcUon may be training, strategic offense, de- 
fense, logistics, air transport, or research and development. To- 
gether they form a worldwide network to insure the Air Force 
of a capability to perform*^ specific missions. To be an effective 
military instrument, the Air Force must be able to maintain con. 
tinuous action and, to do this, it must have an uninterrupted 
flow of supplies— fuel, ammunition, replacement parts, personnel, 
and new aircraft to strategic points. The current system of air 
bases insures such an operating capability and the continued Air 
Force support of national policies. 

One of the basic miUtary policies of the United States is the 
strategy of deterrence. The US Joint Chiefs of Staff define de- 
terrence as "the prevention from action by fear of the conse- 
quences Deterrence is a state of mind brought about by the exis- 
tence of a credible threat of unacceptable counter action." For 
the All Force to act as a deterrent, it must have strategicaUy 
located air bases and weapons that can react quickly to an attack 
upon this nation or any of its aUies. In other words, US military 
strength must be so apparent that potential enemies will realize 
that they could neither win a war nor recover from the damage 
hey would receive, if they were to launch an attack against the 
United States. 

To be effective, the worldwide system of Air Force bases must 
be ready for any emergency before it begins. In limited war par- 
ucularly bases mmt be in or near the areas of combat to provide 

batforws'"^^" '° ^'^^^'^ '° 

nam !„^"'?''' "."PP'^ °^ ^'Shting equipment, replacement 
A?hn^ f ' ""^''y ^^gi°g modern war. 

^h.tw^^? °^ '^'^ ^ oui of action." 

Iherefore, the air base system includes installations capable of 
storing repainng, and maintaining essential equipment and sup- 
phes. Reserve supplies are also stored where they can be reached 
If ^the long supply lines to the United States are temporarily cut 

To mgiuhis system of air bases around the world. Air Force ' 
personnel usually serve a part of their career overseas These S- 
signments are for the most part, pleasant and interesting expE- 

n.T'ri'^^°'t^'^ P^"°"«' ^" opportunity to Ss t 

parts of the world that they might otherwise Tver see 

Early in an airman's career, he will most likely be -assigned 
to a base in the United States. In fact, he will probably Si? at 
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two or more bases duripg his first year of service. He will receive 
his basic military trainmg at Lackland Air Force Base, Texas, and 
perhaps report to another base for technical training before being 
assigned to his first duty station. 

^ \ Representmtive Bases 

Practically every stateXhas at least one Air Force ifitallation. 
' . Among the many interestmg aspects of Air Force life are the op- 
portimities to live for varyidg lengths of time in different parts of 
the United States and to become acquainted vdth the areas and 
. the people. To give you some ideaijf Air Force life on a typical 
air base in the United States, we^iave- selected three bases iu 
different sections of the country vdth representative missions and 
facilities. As you read, notice how the activities of one base dif- 
fer from those of another base according to its mission. At the 
same time, notice the extent to which each base provides services 
for military personnel and then* families. 

McC^ORD Air Force Base, Washington.— This base is one of 
several military installations located just south of Tacoma; others 
include Fort Lewis and Madigan General Hospital. It is a Military 
Airlift Command (MAQ base and. provides worldwide strategic 
airlift services for the Department of Defense. The base also 
provides support to the 25th Air Division of the Aerospace De- 
.fense Coinmand (ADC). Aircraft on McChord Air Force Base 
are primarily,^^ heavy transports and fighter-interceptor jets. 

ThjC(^acific\Northwest is a sportsman's paradise. Tacoma's har- 
bor ^d the saltwater Narrows of Puget Sound are ideal for fish- 
ing. xThcre are numerous fresh water lakes within easy reach, 
sandy beaches for swinmiing, and open waters for outboard motor- 
ing. Along the shoreline of Puget Sound are 2,000 miles of forest- 
land for campmg and hunting. Some of the best skiing areas in 
the country are easily accessible. The climate of the area ranges 
from an average of 64 degrees in smnmer to a winter average of 
40 degrees. Snow is a rare occurrence. • ' 

Both Tacoma and Olympia offer 'theaters, public meeting places^ 
churches^ of many faiths, shopping facilities, and schools. There 
arc more than 1,000 family housing units on base for married 
personnel. The University of Puget Sound and Pacific Lutheran 
University offer a variety of off-duty educational opportunities 
ranging from courses in typing, crafts, and aeronautics to m^er's 
degree programs. Two elementary schools are located on-iase, apd 
excellent junior and senior high schools are located nearby. The 
McChord Family Service Center helps new arrivals to locate 
iouses or apartments and even maintains a lending closet for 
^homemakers to borrow emergency kitchen equipment until their 
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household goods arrive. Both McChord and nearby Fort Lewis 
have commissaries, beaut> shops, cafeterias, and service stations. 
Recreational facilities include heated swimming pools, craft shops, 
golf courses, bowling lanes, tennis courts, little theaters, and a 
. variety of other activities. 

Vandenberg Air JForce Base, California.— Camp Cooke, 
bordering the Pacific bcean in northern Santa Barbara County, 
California, was originally the training ground for US armored 
divisions during Worid War II. After the war, it was abandoned 
to hunters and ffthermen. With the coming of the missile age, 
however, a board of Air Force officers selected the 65,000 acre 
tract of what was Camp Cooke as the site for the first intercon- 
tinental ballistic missile force. One reason for the selection of this 
site was that the terrain and geographic isolation provided suit- 
able safety features for launching experimental missiles. Another 
favorable feature was that this site is near the Air Force Ballistic 
Systems Division and much of the aerospace industry in and 
around Los Angeles. It is also ideal for launching polar-orbiting 
missiles and satellite boosters that can reach Antarctica without 
passing over land areas. 

Thus, Vandenberg Air Force Base became ia a sense a missile 
city. Today, it is a major installation of the Strategic Air Com- 
mand (SAQ. It is the only location from which the Air Force 
normally launches intercontinental ballistic missiles during peace- 
tune. It is here that SAC evaluates its entire force of ICBMs and 
trains niissilemen. This base serves also as a research center for 
the Air Force Systems Command to conduct missile tests and space 
programs. Because it has such a diversity of testing and training 
programs, Vandenberg Air Force Base depends to some degree 
on almost all Air Force supporting services ranging from group 
components of the Air Force Logistics Command (AFLQ to small 
field detachments of the Air Training Command (ATQ. Also 
located at Vandenberg are units of the National Aeronautics and 
Space Administration (NASA), the Army and Navy, and a num- 
ber of industrial contractors. 

The beaches, which comprise almost one-fifth of Santa Barbara 
county's coastline, are among tl^ area's finest recreational assets. 
Freshwater lakes and public pam are easily accessible for boat- 
ing, water-skiing, fishing, and coping (Fig. 22). Surrounding 
Vandenberg is a community that sponsors many social events each 
year ranging from water carnivals to clam festivals. As an aero- 
space crossroads, Vandenberg is a modem communis, yet, many 
of its tangled backlands are the same today as they were when 
the Indians sent their tribal messages down the rugged coastal 
Q canyonst 
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Figurt 22. S<3ddtt club ot Vondenb*rg AF8, Colifornio. 

Military personnel assigned to Vandenberg Air Force Base 
have the added advantages of both a good educational system and 
housing accomodations both on- and off-base. On the base itself, 
the California public school system provides four elementary 
schools and a junior high school. High school students attend pub- 
lic or parochial schools either in Vandenberg Village, five miles 
from the base, or in the nearby towns, Allan Hancock College 
and the LJniversity of California offer undergraduate and graduate 
degrees in on-base classes held in the evenings and on Satur- 
days. On base, there are numerous houses and trailer spaces. 
Vandenberg leases additional houses off-base for military person- 
nel. Approximately 75 percent of Vandenberg's members live off 
base either in rental quarters, Government leased homes, or in 
homes of their own. 

Langley Air Force Base, Virginia.— Langley Air Force Base 
is the oldest continuously operated facility in the Air Force, aftd, 
at the same time, it is one of the nation's fastest growing, most 
important air bases (Fig. 23). Located on the Virginia Penin- 
sula, Langley is now the headquarters base for the Tactical Air 
Command (TAG). This major command works in conjunction 
Q' '\ ground and naval forces all over Milv^orYd as one of its 
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primary missions is to provide tactical air support to active battle- 
field forces. As the focal point of this commandos operations, 
Langley Air Force Base is one of the busiest military air bases 
in the nation with more than 12,000 take-offs and landings on 
its two large concrete runways every month. These runways sup- 
port aircraft ranging from supersonic jet fighters, interceptors, and 
bombers to tb^uge assault aircraft transports. 

Like most air bases, Langley Air Force Base is a community 
within a community. It has several special service shops in addi- 
tion to a commissary and a base exchahge. One notable feature 
of Langley is its nearness to other military posts and service 
facilities. Fort Monroe, headquarters of the Continental Army 
Command, is only 10 mmutes away by automobile, and Fort 
Eustis, headquarters of the Army Transportation Command, is 
just north of Langley between Hampton and Williamsburg. 

Recreational and social facilities at Langley are extensive. Lo- 
cated in the base service office is a modem library of about 
30,000 volumes of fiction, nonfiction, and reference works. The 
base is not far from Chesapeake Bay and its tributaries, which 
are excellent for sw immin g, boating, and fishing. Langley has its 
own yacht club for military personnel and, for those who do not 
own boats, a special services section maintains boat$ for use by 
groups or individuals. In the field of education, Christopher 
Newport College conducts classes on a new campus in New- 
port News; Hampton Institute in Hampton and Old Dominion 
College in Norfolk offer four-year liberal arts and engineering* 
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courses. Both the University of Virginia and George Washington 
University offer graduate courses on base. 

Overseas B«ses 

Overseas Air Force bases and installations extend from the 
Arctic to the Antarctic and from Europe to yarious points in 
Asia. (Refer to Figure 21.) A member of the Air Force may "be 
assigned to one or more of these bases during his career. 

When possible, the Air Force allows the families of its members 
to accompany them on overseas tours. For the most part, life on 
an overseas base is similar to that on bases within the United 
States. The length of tune spent in an overseas assignment varies 
according to the location and whether or not dependents can be 
there. In Korea, for example, the tour is 13 months if the mem- 
ber is not accompanied by his dependents — two years with de- 
pendents. On the other hand, in Germany the tour with depen- 
dents usually is foiu" years, or two years without them. 

Overseas bases follow about the same pattern of organization 
as bases in the United States. The specific mission of each base 
determines its operational functions, but the supporting functions 
are the same whether the base is located in Alaska, the Pacific, 
or Europe* 

An overseas assignment provides an excellent opportunity to 
travel. In Europe one is able to travel throughout the continent. 
Likewise, in the Orient, trips and tours are available to many 
countries and islands. Another attraction of living overseas is the 
opportunity to become closely acquainted with people of other 
cultures and to participate in their recreational and social life. 



WORDS AND TERMS TO REMEMBER 



community 
commissary 
base exchange 
billeting 
dispensary 

base education services officer 
legal officer 
personal affairs officer 
casualty assistance 
Family Services program 
Air Force Aid Society 
open mess 
^ headqua^ers 




base commander 
security police 
base civil engineer 
base operations 
weather section 
dispatch office 
control tower 
message center 
communications center 
motor pool 
base supply 
deterrence 
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REVIEW QUESTIONS 

1. What commonlty serriccs are provided for Air Force personnel? 

2. Describe the duties of a personal affairs officer. 

3. Describe tiiree functions of base operations. 

4. List some of die maintenance Uiops found on a typical Air Force base. 

5. What are the functions of flie security poUce? 

6. What is the function of base supply? 

7. How are communications handled on an Ahr Force base? 

8. What is Hit stratecr of deterrence? How does it affect the location of 
Air Force bases? 

9. Name the primary missions of the representative bases mentioned ^ 
. this chapter. (McChord AFB, Langley AFB, and Vandenberg AFB). 

THINGS TO DO 

1. Visit your local city government and make an organizational chart show- 
ing the various officials and their functions. Point out«the similarities 
and differences between the functions of the city officials and those of 
the base commander and his staff. 

2. Arrange to tour a nearby Air Force base and note the activities and 
facilities provided by the base. 

SUGGESTIONS FOR FURTHER R £ A D )[ N G S 

Air Force Bases. Harrisburg, Pennsylvania: Stackpole Books, 1965. 

Glines, Carrol V. The Modern United States Air Force. Princeton, New 
Jersey: D. van Nostrand Co., Inc., I?63. 

Goldberg, Alfred (Ed.). A History of the United States Air Force 1907- 

1957. Princeton, New Jersey: D. van Nostrand Co., Inc., 1957. 
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Chapter 3 



Air Force Community 



Relations and Educational 
Opportunities 



A PRIMARY concern of the Air Force 
is to provide its members with help 
. in solving their problems and with full op- 
portunity to further their education and 
trainmg. To this end, the Air Force has 
established effective programs of community 
relations, education, and on-the-job training. 

COMMUNITY REUNIONS 

In chapter 2 we pointed out that the 
word community has a number of meanings. 
This is true also of the term community 
relations since the term is applied to many 
kinds of person-to-person and group-to- 
group relationships. Community relations 
can refer to the relationships between in- 
dividuals or groups within a community or 
it can refer to the relationship between one 
community and another. 
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Unfortunately, whatever the type of relationship, social and 
human problems are likely to arise. Some of these problems can 
be solved quickly and easily, others are more serious. Undetected 
and unresolved, they can fester and spread like a deadly disease 
until they become a threat to the welfare and progress of society. 

The problems of society — drug addiction, alcoholism, conflicts 
between people of differing beliefs or racial background, inequali- 
ties in employment practices, to name some of the more serious 
ones — are a matter of national concern. The Air Force shares in 
this concern and has established programs designed to unccaer 
the causes of these problems and develop workable solutions. 

For discussion purposes, these Air Force programs can be clas- 
sified as external and internal. The external programs are con- 
cerned with relations between the Air Force community and the 
civilian community. The internal programs are concerned with hu- 
man relations within the Air Force community. In each area the 
Department of Defense has initiated a comprehensive program 
which is bemg actively carried out by the Air Force and by all 
other military services. The overall programs for external and in- 
ternal community relations are called Domestic Action and Social 
\ ^ i^ gtions respectively. 

Domestic Action 

The Air Force has always encouraged its members to participate 
in the affairs of their neighboring civilian community whether they 
live on base or off. Many Air Force personnel and their families 
attend local churches, join civic and fraternal organizations, and 
take an active part in community projects such as fund-raising 
drives, welfare work, and patriotic celebrations. 

In 1969, the Department of Defense created the Domestic Ac- 
tion Program. In announcing the program* Secretary of Defense 
Melvin Laird said that through this prograjg^ the Department of 
Defense could play a "significant role" in solving the problems 
affecting the urban areas of the United States. 

Domestic Action operates on the simple premise of people help- 
ing people. In other words, service personnel offer their off-duty 
time, their special skills, and, frequently, facilities and equipment 
of their military installations to surrounding civilian conmiunities 
(Fig. 24). An example of Domestic Action at work is a nation- 
wide project called Military Assistance to Safety and Traffic 
(MAST). In this project, military helicopters are used to send 
medical technicians to the scene of serious accidents, or other 
medical emergencies where speed is vital, and evacuate victims^ 
to local civilian hospitals. MAST operations are described m the' 
AE II text Defense^ of the United States, 
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Ftgurt 24. Domestic action ot work. 

The Domestic Action Program covers six general areas: 

1. Procurement — awarding government contracts to minority 
businesses. 

2. Manpower — transition and referral projects by which job- 
related training and employment programs are provided to 
help service members find meaningful jobs when they return 
to civilian life. 

3. Transfer of technical knowledge — projects such as MAST, 
whereby civilian efforts are supplemented by military tech- 
nical know-how and equipment. 
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4. Assets — the transfer of defense plant facilities and equip- 
ment to the civilian sector of the economy when installations 
are closed or relocated. 

5. Community relations— programs to provide recreation and 
training to young people. These programs include recrea- 
tional and educational activities on or near military installa- 
tions as well as residential and day camps for disadvantaged 
youths. 

6. Equal Opportunity — insuring equal rights and opportunities 
for service pfersonnel and employees. 

The Air Force has developed an increasingly effective and ex- 
panding Domestic Action program covering three major areas: 
education/ training, health/ medical, and recreation/ entertain- 
ment. As of 1971, all major Air Force installations in the United 
States were involved in at least one Domestic Action project. 

Education and training. — The Air Force has been particularly 
active in education programs designed to combat the problems 
of drug abuse and racial discrimination within our society. At 
Columbus AFB, Mississippi, a drug abuse education team was 
formed to educate military personnel and civilian groups on the 
medical and legal dangers of drug abuse. The team developed a 
comprehensive 2Vi hour briefing which includes presentations 
from the base staff judge advocate office, the base hospital 
and the base social actions office. A significant portion of the 
briefing covers methods parents can use to detect potential or 
actual drug abuse and how drug abuse can be controlled and 
stopped. 

• The Air Force is also very actively engaged in "Crisis Hot 
Line" programs providing current, factual information on drug 
abuse, venereal disease, alcoholism, emotional disturbances, sui- 
cides, and other social problems, on a 24-hour basis. Every major 
USAF installation has a hot line program, with many bases shar- 
ing hotlines with the local civilian community. The hot line pro- 
grams are tremendously successful in providing needed, factual 
information and a compassionate listener to solve some very real 
and immediate personal problems. 

Kirtland Air Force Base, New Mexico, has been active in one 
of the most neglected areas of education. In cooperation with the 
Albuquerque public schools system, Kirtland provides 110 training 
stations in support of a vocational special education curriculum 
for students with learning problems. The students attend school 
in the morning and work at on-base training stations in the after- 
noon. The object of the program is to develop vocational skills 
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for educable, mentally retarded students so that the> will become 
useful and productive citizens. 

In an effort to overcome racial discrimination, the Mather Air 
Force Base, California, Human Relations Council, working with 
various Sacramento community organizations, has conceived a 
Federated Community Action Committee. Members of the new 
committee are drawn from Parent Teachers Associations, the Na- 
tional Association for the Advancement of Colocetl People, Con- 
cillio, the Urban League, and other group^-^tfileres^ in human 
i)elations and educational improvow^ntsym the greater Sacramento 
area The oammillee was formefl toNi^ect issues and tensions in 
the school ^ community, the/commJu^ will also work toward 
resolvrng the problems. Also, faie Malher Council has been work- 
ing with the Folsom-Cardova ^nifij/ School District to help the 
student body form a Human Relatiofis Council. The program is 
aimed at creating harmonious relations within the community and 
in averting crises. ^ 

Health a^ medical,— W'ithjhe increasing shortage of qualified 
people in medicine and related#|^, adequate health care is be- 
coming a serious domestic problem. Air Force medical personnel, 
in conjunction with local communities, have been active in sup- 
plementing the medical services available in those communities. As 
a part of the long-term solution for a shortage of trained medical 
personnel, the David Grant Medical Center at Travis Air Force 
Base, California, is working with local schools to provide medical 
education and experience in fields not othe^ise available. The Air 
Force Anesthesiology Service, in a cooperative program with the 
Univereity of California, is allowirjg third- and fourth-year medi- 
cal students to rotate through the Anesthesiology Service as an 
approv^^lective The students receiv6 approximately 400 hours 
of instnRtion in the course. In addition, members of the base 
hospital staff leach courses in urology, hospital administration, 
hematology, and various other medical subjects, giving the Uni- 
versity faculty an additiotlaPaepth of medical experience to draw 
from as teachers. 

In a relatively new area of medical research, the Mather Air 
Force Base, California, hospital is conducting a pilot test program 
for sickle cell anemia. The base will initially test military personnel, 
theip^pendents, and civilian employees. Upon successful compila- 
tion of the testing programs, Mather plans other screening pro- 
grams, off-base. Mather's hospital has also been active in dental 
nurse hygienist and first-aid training programs. The>hospital has 
already conducted first-ai(ifclasscs at l6cal junior high and high 
schools for approximately 1,200 students. In addition, Mather has 
^ also conducted classes for "Aquariai> Effort'; counselors at the 
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Sacramento Communit> Center. ''Aquarian Effort** is a community 
volunteer organization, designed to help fight drug abuse. * 

The Air Force is also working with civilian communities to 
curb and control the Nation*s pollution problems. Eghn Air Force 
Base, Florida, has been working with the Okaloosa County Plan- 
ning and Zoning Commission in a cooperative effort that has de- 
veloped a comprehensive development plan for the entire county. 
The plan includes provisions for improvement in such areas as 
environment, housing, and transportation, yhis is the first complete 
plan for Okaloosa County developihent anp represents a significanx 
first step in the community's effort tbsCgjitrol pollution. - 

Many Air Force personnel are involved in personnel acts of 
compassion that rarely receive recognition.' One such effort in- 
volves Air Force personnel at Maxwell Ara, Alabama who per- 
form ^'personal counseling" services at a Montgomery, Alabama, 
community walk-in crisis center called "Lighthouse." The center 
provides legal counseling and psychiatric and other professional 
medical assistance to troubled individuals. The results of the per- 
sonal, one-to-one counseling efforts can alter an individual's 
life and motivate him or her to become a productive member of 
society. 

Recreation and s^ntertainment.— Air Force bases continue to 
provide facilities and instruction for a broad range of activities. 
One unique form of recreation and entertainment was a Black 
Arts Festival held at the Air Force Academy at Colorado Springs, 
Colorado, last year. The festival was a first for any military 
academy and featured a film festival, soul food in the cadet 
dining hall, entertainment by black bands, a black fashion show, 
a'black chapel service, and a sculpture display by a black sculptor. 

;.^lso active at the Academy and many other Air Force bases 
are comprehensive Big Brother programs* The one-adult-to-one- 
youngster programs bring fatherless boys from the surrourihmg 
communities in contact with Air Force personnel who mvolve the 
youths in sports and 'cultural events. Normally, the youths also 
become involved with the families of their big brothers, and are 
exposed to a good home environment. The exposure has had 
dramatic results ia reorienting the youngsters' values and goals. 

Many Air Force bases continue their strong support of the 
Scouting -and Explorer programs and engage in a wide variety 
of off- and ojv-base scouting activities. Air Force personnel pro- 
vide experienced mature leadership for these programs. With the 
help of Air Force equipment and facilities, they present demo- 
strations on subjects ranging from cooking to supersonic aero- 
dynamics, and help young minds to mature and grow. 
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These are only a few of the Air Force Domestic Action pro- 
grams active today. Each day brings forth new, challenges for the 
programs to solve — limited only by the problems faced and the 
imagination of the people working together to solve them. 

Sodil Actions 

Air Force bases are not immune to the "people problems** that 
trouble civilian communities — problems of humajn behavior that 
could seriously damage the accomplishment of the Air Force mission 
if they were not quickly detected and resolved. The Air Force 
does just this through its Social Actions Program. 

Sodal Actions, as its name implies, is a program of actions de- 
signed to prevent or cure social problems that arise in the Air 
Force community. A Social Actions Office has been established on 
every major Air Force installation, and these offices are staffed 
by Air Force personnel who are trained in social and behavioral 
sciences. 

The approach of the program is to determine, the causes of 
behavioral problems rather than to treat only the outward symp- 
toms. Those who work in the Social Actions program function in 
much the same way as doctors, who must diagnose the cause of 
an illness before they can, prescribe a remedy. 

Working in close cooperation with the base commander, the 
Social Actions Office of each base involves itself with all segments 
of the base community, identifies the faaors that are contributing 
to stress or social disorder, and, as far as possible, eliminates or 
reduces the problem-causing factors as they are identified. Per- 
sonnel in the Social Actions Office work in close cooperation with 
the base comrnander. . 

Social Actions is a comprehensive program which ranges from 
education and training, to the rehabilitation of alcoholics and drug 
abusers, to insuring equal opportunity and treament, notionly in 
job sitiiations, but in housing and military justice. 

Above all, the Social Actions program is flexible. No two Air 
Force bases have exactiy the same problems or have problems in 
the same degree of intensity. The Social Actions Office on each 
base tailors its program to fit the needs of its particular base. 

EDUCATION OPPORTUNITIES 

Education has always played an important role in tiic Air Force 
but, today, that role more important than it has ever been. A 
broad range of courses are open to airmen and officers to further 
their development in their service careera^r to prepare them for 
employment in their chosen fields if they fcllct to return to civilian 
life. 
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In addition to conducting neatly 4,000 technical training courses, 
the Air Force provides for the education of Air Force officers 
through the Air Force Academy, the professional military schools 
of die Air University, the ROTC program, and the Air Force 
InsUtute of Technology. Also, thousands of Air fotce personnel 
further their education on a part-time basis at colleges and schools 
on or adj&cent to many air b^^es. Others enroll in correspondence 
courses. A recent development m the Air Force educational pro- 
gram is the Community^College of the Air Force (CCAF), estab- 
lished By the Air Training Command in 1972 for the purpose, 
of obtaining broader recognition for Air Force training programs 
in civilian ^ucational institutions and in theVgrnployment field. 

i 

Air Force Reserre Officer Training Corps 

Air Force Reserve Officer Training Corps (AFROTC) is the 
. primary source of commissioned nonrated officers and a major 
source of rated officers (pilots and navigators) for the Air Force. 
The program is offered on the campuses of colleges and universities 
in 46 states, Puerto Rico, and the District of Columbia. Two com- 
missioning programs are available for college students through 
AFROTC. Freshmen may enr9ll in the four-year program and 
students with at least two years of undergraduate or -gf^duate 
work remaining may apply for the two-year program. The two 
programs are open to both inen and women (Fig. 25). 

Both four-year and two-year cadets attend the Professional Of- 
ficer Course (the last two years of the AFROTC program), but 
four-year cadets also take the General Military Course (the first 
two years), which consists of one hour each week in thV^assroom 
and one hour in the C6ros Training Program (military training 
and leadership). ClassroOEft instruction time for the' Professional 
Officer Course is three h^irs weekly, plus one hour in the Corps 
Training Program. Four-year cadets must complete a four-week 
field training course during the summer between their spphomore 
and junior years. Two-year cadct^ complete a six-week field 
trammg course (wl^ich makes up for the General Military Course) 
before entering tl}e program. 

Scholarships are available to qualified cadets in both the four- 
?nd the two-year AFROTC programs. Each scholarship provid^ 
full tuiUon, laborator}' expense, incidental fees and an allowance 
for textbooks. While all cadets receive a mopthly, nontaxable 
subsistence allowance of SI 00 in' their junior and senior years 
scholarshipn:adets Receive this allowance for the whole period of 
the scholarship. 

In cither program, there are certain commissioning requirements 
T^ cadet must successfully compile ^he Professional Officer 
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Co\ifse and field training, must earn at least a baccalaureate de- 
gree; must agree to accept a commission in the United States 
Air Force if it is offered, and must agree to serve for a period 
of not less thaA four years on active duty after receiving a re- 
serve commission, (or not less than five years if the cadet is 
going to become a rated officer-pilot or navigator). 

AFROTC cadets who volunteer and are qualified for Air Force 
pilot training ' take their first step toward winning their wings 
through the Flight Instruction Program (FIP) which is given at no 
cost to the cadet. (Women are not eligible for this prograip). The 
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program is given in the year prior to commissioning. It serves as 
a test of the cadet's aptitude and interest in flying before he attends 
undergraduate pilot training as an officer (Fig. 26). 

Cadets who complete AFROTC and receive a commission may 
request a delay from entering on active duty to obtain a graduate 
degree. However, this is done at their own expense. Or they may 
apply for advanced education at Air Force expense under the 
Air Force Institute of Technology (AFU). 

High school students who have successfully completed at least 
two yg^rs of the Air Force Junior ROTC program may receive 
credit for a portion of the General Military Course if they elect 
to enroll in the four-year college ROTC program. An additional 
advantage of AFJROTC is that each high school with an AF- 
JROTC unit is offered at least one AFROTC scholarship for a 
cadet who qualifies for the pfogram. 
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Figurt 77 The United Stotes Air For(e Acodemy. 



Air Force Academy 

The Air Force Academ> (AFA), located near Colorado Springs, 
Colorado, on an 18,800-acrc site, ranks among the nation's finest 
colleges and universities (Fig 27) Young men appointed to the 
Acadcm) receive a four->car college education in addition to mili- 
tar> and phvsical training. The academic curriculum consists of both 
humanistic and scientjfic studies. Successful completion of the pfe- 
scnbed courses Itads to a bachelor of science degree and a com- 
mission as a second lieutenant in the Regular Air Force. 

B> authorization of Congress, the Academy maintains a strength 
of 4,417 cadets. This equalizes the student strength of the Air 
Force, Arm>, and Naval academies. 

Most of the \earl> appointments to the AFA are made by US 
Senators and Representatives The nominees are selected b> mem- 
bers of Concress from eligible >oung men m their states or 
^ f 3 
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districts who have applied for an appointment. Application for ap- 
pointment to the Academy must normally be made during the 
year before the ap{Jlicant wants the appointment — in other words, 
during his junior year in high school 

Of special interest to AFJROTC students is the fact that three 
students from each high school may be nominated to compete for 
authorized vacancies in the AFA. To be eligible, the student must 
have successfully completed the AFJROTC program at his school 
and be awarded a certificate of completion and a high school 
diploma. The aerospace education instructor recommends the best 
qualified applicants to the high school principal wTio, in turn, sub- 
mits the nomination to the Academy. 

The eligibility requirements for a prospective appointee are 
as follows: 

1. He must be at least 17 years old and not have passed his 
22nd birthday on 1 July of the year he is to be admitted. 

2. He must be a citizen of the United States. (This does not 
apply to Allied students.) 

3. He must be responsible, trustworthy, stable, and have good 
moral character. 

4. He must never have been married. Any cadet who marries 
while at the Academy will be discharged. 

5. He must be in good physical condition. 

6. He must have a good scholastic record. 

7. He must have demonstrated his potential for leadership in 
extracurricular activities. 

8. He must have a strong desire to become a cadet and pursue 
a military career. 

A successful candidate for admission must assume certain obliga- 
tions and sign an agreement to that effect. He must agree to com- 
plete the course of instruction unless disenroUed by competent 
authority; accept appointment as a commissioned officer upon 
graduation and serve in one of the armed services for five years, 
if authorized to resign before the sixth anniversary of his gradua- 
tion, serve as a commissioned officer in the Reserve component 
of his service until the sixth anniversary is reached,, and, if dis- 
enroUed frpm the Academy, be subject to the separation policies 
employed by all service academies. 

The Air Force Academy offers a comprehensive range of 
academic courses in addition to leadership and military training, 
physical education, and athletics. Cadets may select their major 
from numerous offerings within the fields of science and engineer- 
ing or social studies and humanities. 
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The academic program of AFA includes graduate-level courses 
which may be applied toward a master s degree under a coopera- 
tive arrangement between the Academy and various civilian univer- 
sities in less than one year after graduation. Graduate programs in- 
clude both science and engineering fields and social sciences and 
humanities. 

In conjunction with the AFA, the Air Force conducts the Air 
Force Academy Preparatory School for selected members of the 
Regular and Reserve components of the Air Force and for un- 
successful candidates for AFA whose records indicate that they 
could improve their chances of receiving an appointment by addi- 
tional academic preparation. The Preparatory ScTiool provides an 
11-month course of intensive instruction in English and mathe- 
matics to assist students in preparing for the entrance examina- 
tions. It also prepares the students for the academic, military, and 
physical training programs of the Academy] 

Community Cqllcge of the Air Force 

One of the most recent educational programs of the Air Force 
is the Commimity CoUege of the* Air Force (CCAF) which was 
esiabUshed by the Air Training Command in 1972 (Fig. 28). 




F(9ur« 28. Som« of th« troining o\6i uMd by th« Technical Troining C«nt«r ot Chonuf* 
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Although much excellent education was being received by en- 
listed personnel through Air Force training courses and off- 
duty education, it was apparent that little credit was being given 
for their training when they returned to civilian life. Transferring 
from one base to another also caused difficulties in documenting 
the completion of educational programs. Airmen who wished to 
continue their off-duty education at their new base frequently 
found that the credits they had earned previously were not ac- 
ceptable at schools near their' new location. 

The program encompasses all seven major Air Force training 
schools, including five Air Force Schools cf Applied Aerospace 
Science, the School of Health Care Sciences, and the Security 
Service School. 

The goals of the CC AF are: 

• To give everyone entering the Air Force a head start on his 
or her education. 

• To encourage Air Force personnel to program their education 
toward meaningful career goals. 

• To give everyone who leaves the Air Force the credentials 
for correct educational or job placement. 

In December 1972, the Community College was granted affiliate 
status by the Southern Association of Colleges and Schools, which 
at that time granted full five-year accreditation to the five Air 
Force schools within its jurisdiction. The remaining two schools are 
currently being examined by the North Central Accrediting As- 
sociation. 

Community College programs also incorporajte a variety of 
courses offered by accredited civilian colleges and universities 
throughout the United States, some 600 of which conduct classes 
on or ilear Air Force bases. 

The Community College of the Air Force offers each airman 
the opportunity to earn a Career Education Certificate. A mini- 
mum of 64 semester hours is required to complete the Certificate, 
of which 

• 24 semester hours must be in the airman's specialty (earned 
through Air Force or civilian schools), 

• 25 semester hours must be from an accredited college or uni- 
versity (includes courses in the humanities, communicative 
skills, and the sciences), 

• 15 semester hours can be elective (six must be from the field 
of management). 
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There are eight major areas (with 76 subdivisions) in which an 
airman can earn his Certificate: 

• Administration and management 

• Aircraft maintenance 

• Communications 

• Crafts and trades 

• Distributioa services 

• Electro-mechanical 

• Health care sciences 

• Public services 

Every airman is encouraged to participate in the Community 
College program. He or she gets an initial boost of four semester 
hours credit for the physical education, first aid, and health courses 
completed during basic training. An airman earns additional semes- 
ter hours when he completes a course from a School of Applied 
-Aerospace Sciences. 

To complete requirements for a Certificate, an airman can 
register for off-duty classes at his first assignment. If he does, the 
Air Force pays 75 percent of his tuition. Appropriate civilian 
courses completed by an airman before he comes on active duty 
can also be counted. 

A centralized and computerized credit bank of each airman's 
educational progress and achievements is maintained at Randolph 
AFB. Wherever and whenever an airman completes. a course, he 
can have the results forwafded to the College for documentation 
on his transcript. 

When an airman needs a copy x>l his transcript, he simply 
goe.5 to his base education office, fills out a small request form,^ 
and forwards it. His transcript is mailed to him without charge. 
Transcripts mailed to other college or university registrars have 
the official seal of the Community College of the Air Force em- 
bossed on them. 

An airman can either take his transcript with him when he 
leaves the service or write for one later on. The document is 



^ily understood by potential employers, trade unions, or other 
college registrars. 



^ The programs so far discussed are but a part of the educa- 
tional opportunities available to Air Force personnel. There are, 
for example, technical training schools, the Extdtasion Course In- 
stitute (ECI), the Airman Education and Commi3^oning Program 




Other Educational Opportunities 
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(AECP) the AFROTC Scholarship and Commissioning Program, 
Operation Bootstrap, the GI Bill, the United States Armed Forces 
Institute (USAFI) and the Air Force Institute of Technology 
(AFIT). 

Technical training schools. — Courses in technical training are 
conducted at five Air Force bases (all in the United States). The 
courses vary in length from 5 weeks to more than a year depend- 
ing on the subject. They are taught through classroom instruction, 
demonstration, and actual work with equipment — ^learning by 
doing. 

The students acquire skills that will be useful in their careers 
either in the Air Force or in civilian life. Also, as a result of the 
Community College of the Air Force, students receive credit for 
many of the courses when they enroll in a civilian school. 

Extension Course Institute. — The USAF Extension Course 
Program is available through Air University's Extension Course 
Institute (ECI) to officers and airmen in all parts of the world. ECI 
is the primary source of training for people who are unable to 
attend resident training courses. The courses are provided without 
cost to the student and cover a wide range of technical and 
professional Air Force subjects. More than 300 courses are of- 
fered, and enrollment averages about 300,000. Many of the 
students enrolled in these correspondence courses are officers in- 
terested in professional development and airmen (primarily non- 
commissioned officers) who study management and other pro- 
fessional military education subjects. 

The largest group of ECI students consists of airmen enrolled 
in one of the more than 250 career development courses. These 
courses provide upgrade training in job specialties. They contribute 
to an airman's job skill and knowledge, necessary for advance-^ 
ment into positions of greater responsibility and higher pay grades. 

Airman Education and Commissioning Program. — The 
Airman Education and Commissioning Program (AECP) is open 
to carefully selected and qualified airmen who have had one or 
more years of active duty and wish to complete their college edu- 
cation. Qualifying students (men and women) are enrolled at a 
college to complete their bachelor's degree. Airmen who are ac- 
cepted in the AECP are promoted to staff sergeant if they have 
not already achieved that rank and they receive full pay and al- 
lowances while attending college. The Air Force ako pays for 
tuition, books, supplies and laboratory fees. When the airman 
students graduate, they then attend the three-month School of 
Military Science— Officers at Lackland AFB at the completion 
of which they are commissioned as second lieutenants in the Air 
Force. 
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AFROTC Scholarship and Commissioning Program for Air- 
men.— In addition to AECP, a new airman commissioning program 
began in 1973 which involves granting AFROTC scholarships to 
eligible airmen and releasing them from active duty to complete 
their college education. The program is limited to airmen who 
meet eligibility requirements for pilot or navigator duty and who 
have at least one year of active duty. Depending on the amount 
of college credit required for their degrees, airmen may be awarded 
either^o- or four-year scholarships. These scholarships include 
full tuition, fees, laboratory expenses, textbook reimbursement, and 
a subsistence allowance of $100 a month— the same scholarship 
granted iV other qualified AFROTC cadets. Their status while in 
college is^nlisted members of the Air Force Reserve,, but upon 
graduation they are commissioned into the Air Force. 

Operation Bootstrap.— Airmen or officers on active duty who 
have not completed the requirements for a college degree can do 
so under Operation Bootstrap. Eligible personnel can take night 
classes at many colleges and universities either on base or at 
nearby campuses. They can take advantage of Air Force tuition 
assistance which pays 75 percent of tuition costs, . or after six 
months of active duty, use the financial aid available under the GI 



A special part of Operation Bootstrap is the allowance made for 
an airman who reenlists in career status and who can complete 
his degree requirements within from four months to one year. 
He may apply for "terminal" permissive temporary duty (TDY) 
to attend college on a full-time basis and earn his or her degree. 
The Air Force does not pay for his tuition, however he may use 
the educational benefits of the GI Bill. Under certain conditions, 
when the courses needed by an airman are not available to him 
at or near his base, he may apply for "nonterminal" permissive 
TDY to attend just these courses at an institution which does offer 



The GI BiLL.^^The bencfflt provided by the GI Bill operate in 
Or out of the service. The bill is a Veteran's Administration pro- 
gram to assist the service man to complete his college or vocational 
training by providing an allowance of $220 per month plus an 
additional allo\^ance if the student has dependents. The bill also 
may be used under Operation Bootstrap, described above, and 
pays $220 a month or the actual cost of tuition and fees, which- 
ever is less. ' 

The United States Armed Forces Institute. — There are 
more than 200 correspondence courses open to service men, 
wherever they may be stationed, through the US Armed Forces 
Institute (USAFI). The courses are conducted through civilian 



Bill. 



them. 
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schools which charge an initial registration fee of $10. All sub- 
sequent courses are given without charge as each course is suc- 
cessfully completed and all USAFI testing services are free. Each 
enroUee is assigned an instructor who grades and critiques the 
individual's assignments and keeps in close touch with him. The 
•* courses include high school level and the ^itst two years of col- 
lege. 

Air Force Institute of Technology. — To insure the accom- 
plishment of its mission, the Air Force must have a ready sup- 
ply of officers and civilians who are professionally trained and 
equipped to plan and direct the acquisition and use of aerospace 
weapon systems. Meeting this demanding requirement is the pri- 
mary business of the Air Force Institute of Technology (AFIT), 

In its Resident School of Engineering at Wright-Patterson AFB 
near Dayton, Ohio (Fig. 29), and also at selected civilian schools 
and universities, AFIT offers courses at both the undergraduate 
and the graduate level. AFIT also has a medical education pro- 
gram. Thos^ who attend AFIT do sa on active duty while they 
are receiving full pay. Tuition is paid by the Air Force. 




Figure 29. A student at AFlT't School of Systems and Logistics works on a management 
problem especially designed for the computer. Computer-assisted instruction is used 
regujarly in several AFIT schools as a normal part of Instruction. 
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In addition to the schools previously discussed, the Air Force, 
through the Air University at MaxwcU AFB, Alabama, provides 
for the professional military education of the men and women who 
elect the make the Air Force a career. The schools at Air Uni- 
versity include the Squadron Officer School (SOS), the Air Com-^ 
mand and Staff College (ACSQ, the Air War College (AWQ, 
and the recenUy opened Senior Noncommissioned Officer Acad- 
emy. 



WORDS A.ND TEfcviS TO REMEMBER 

community relations Air Force Institute of 

Domestic Action program ^ Technology 

hot line program Community College of the 

Big. Brother Programs Air Force 

Social Actions Extension Course Institute 

Professional Officer Coursb Airman Education and 

(POQ Commissioning Program 

Flight Instruction Program ^<3^ration B^ootstrap 

(HP) orsi^ 

♦ ' US Aimed Forces Institute 

. rR E V I E W, Q U E S T I p N S 

1. What is the purpose of the Domestic Action program? ^ 

2. List examples of Domestic Action activities. 

3. Describe some of the problems covered by the Sodal Actions Program. 

4. Hoir does Domestic Actio^ differ from Sodal Actions? 

5. Dtscribt the AFROTC program. What afe the differences between the 
two*year and the fodr-ycar programs? 

6. What are the two basic purposes for the creation /of the Community 
College of th« Air Force? ^ 



7. Compare the Airman Edncati(\ and Coinmisslodmg Program (AECF) 
to the AEROTC Scholarship anl Commissionfaig l^ogram. How do they 
differ? ^ ' 
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1 Write or visit 'the Information Office of a nftarby base and fif^ out what 
Domestic Action programs have been organized there. 

2 Contact the base Social Actions officer for information on his activities. 
You may want to invite him (o talk to your class about his activities. 
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3. Find out what educational programs are offered by the Army or the 
Navy and compare them with tho^ of the Air Force. 

4. Many industries have started their own educational programs. Check 
with a local industrial firm and report back to the class on what educa- 
tional programs they offer. 



0 
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How the Aero&pace 
Industry Functions 




'T^HE CIVILIAN aerospace industr> in- 
X\*udes any organization or business di- 
rectly in>;^oIved in aviation or space investiga- 
tion This can range from the company 
which manufactures seats for the passenger 
section of a commercial airliner to. the cor- 
poration which accepts a prime contract to 
manage an entire space program (Fig. 30 J. 

The aerospace industry is un;que among 
other industries in that its main customer is 
the Government The automobile industry, 
by comparison, sells mostly to private 
citizens, as does the clothing industry or the 
television industry The commercial airlines 
are among the customers of the aerospace 
industr), biit 80 percent of aerospace busi- 
ness comes from Government contracts. The 
role of commercial airlines will be discussed 
more fully in the AE II text Civil Aviation 
and Facilities. 
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Figurt 30. Airlipt poswngtr i«ot» fating o»»tmfaltd. 

There are three areas to consider in studying how the aero- 
space industry functions in relation to the Government: (1) the 
governmental agencies doing business witK the industry and the 
products they require, (2) the way the industry fulfills a Govern- 
ment contract, and (3) the role of research in the aerospace 
industry. In studying these areas we will keep in mind that the 
aerospace industry is flexible and that the rate of employment 
" and productivity can cipange rather quickly. 

GOVERNMENT PURCHASING 



The two biggest Government consumers of aerospace products 
— ^particularly of the "space" items— are the Department of De- 
fense (DOD) and the National Aeronautics and Space Adminis- 
tration (NASA). Both -are Government agencies, and together 
they spend billions of dollars each year on aerospace research 
Dtoducts. 
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HOW THE AEROSPACE INDUSTRY FUNCTIONS 
The Department of Defense 
Aerospace contracts are entered into by the Department of De- 
fense (DOD) and by its subagencies— the Departments of the Air 
Force, Army, and Navy. Both the DOD agencies and the De- 
partment buy a wide variety of equipment, ranging from super- 
some jet fighters to missiltj^^^small enough for one infantryman to 
fire. The Department of tke Force is the biggest aero- 
space customer in the Department | of Defense. 
Military Departmcjits and 
Research and development 



Aerospace Industry 
pace systems in the Air Force 
Systems Command (AFSC). 
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IS the responsibility of the AiAForo. 1/^0,^1 
In fiscal year (FY) 1972, the Syhd^ Command directed the spend- 
ing of 28 percent of the total Air Force budget (the largest budget 
of any major command) on aeronautical, ballisUc, space, and elec- 
tronic activities, The Systems Command is interested in advancing 
overall space technology primarily so that this technology can be 
applied to the development of weapon systems for the Air Force 
TTus knowledge can be applied in other areas, however. Many 
of the NASA space boosters were first used as missUe boosters 
m Air Force missile systems (Fig. 31). At present the command 
IS mterested m the development of the F-15, and the B-1, and 
the A-X close support aircraft. 

Some of the space-related activiUes in which the Systems Com- 
mand IS involved include the development of reentry techniques 
to be used by future astronauts; research in bioastronauUcs; and 
expenmentation with new propulsion systems. 

The Army is one of the largest users of heUcopters and is 
conunually involved with developing new kinds of helicopters of 
greater capabiliUes. The Army is also responsible for the de- 
velopment and testing of the Safeguard system. Safeguard is the 
only antimissile missUe system in advanced development by the 

Sopmenr" ^"^^ """^'^"^ '° ^'^""^ P^^^ram, 

The Na\7 also buys inissi]?sr%-aft, and sophisticated weap- 
ons from the aerospace incJustry. Tfte Polaris-Poseidon system of 
nuclear-powered ballistic miWle submarines is the center of the 
Nav7 s nuclear weapons capability (Fig. 32). Naval aircraft and 
aircraft earners are vital to the Navy's conventional forces. Plans 

o V/STOL aircraft m the Navy are now being made. The Navy 
ako supports research in advanced radar and sonar and 'other 
electronic equipment. 

• ^-'J'u""^^/ P^"*'^' °^ ^« aerospace-related programs 
Sn^e^^^H """'^ ^r^^" ^"^aged. However, it shows hTw 
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Figur* 31. A 1.2 million-pound thrust >oi>d rocket btrng a»tmbied Rocktts of this 
>i2t ort uitd in poirt a% tht boosttr stog* of tht Air Fore* Ttton 111- and -0. 

The Natioiul Aeronautics and Space Administiition (NASA) 
The National Aeronautics and Space Administration (NASA) 
is the Government agency responsible for all matters related to 
civilian space and aeronautical research activities. All of the US 
. manned space flights have been administered b> NASA, although 
almost all of the astronauts have been military men. 

Besides the manned space program, NASA unmanned space- 
craft have explored some planets close to Earth, such as Mars. 
The Pioneer 10 and 11 missions are pushing our knowledge of 
smice to include the planet Jupiter. r ' ^ 

erJc 6, "'^ . 



HOW THE AEROSPACE INDUSTRY FCNCTIONS 

At pfesent NASA projects include the Space Shuttle 
(Fig. 33) and Skylab. The Space Shuttle will extend US capa- 
bilities for both manned and unmanned flight, making space op- 
erations less costly. By making repeated trips and by using satel- 
lite equipment over ^nd over again, millions of dollars can be 
saved The civilian aerospace industry is playing the important role 
of designing and manufacturing this and other spacecraft. 

The first Skylab mission began in May 1973. Skylab, the first 
US experimental space station, should provide niore information 
about the earth, and sun. Many experiments can be conducted 
in the zero gravity condiuons of space which cannot be con- 
ducted on earth. Unlike previous manned flights, a means is pro- 
vided for rescuing the astronauts from Skylab should this become 
necessary. 

Other Major Government Customers 

While the Department of Defense and NASA are the major 
governmental customers of the aerospace industry, there are other 
Government agencies which are customers on a smaller scale. 
Some of the most important minor governmental customers are 
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Figurt 33. Mircoscopic b*ads bting studied for possibit use as tank insulation for 
super-cold oxygen and hydrogen that will fuel the Space Shuttle 

the Atomic Energy Commission (AEQ, the Federal Aviation Ad- 
ministration (FAA), and the National Weather Service of the Na- 
tional Oceanic and Atmospheric Administration (NOAA). 

These agencies can only be caUed'^'TirtiJor" customers when their 
orders are compared with thosePof NASA and the Department of 
Defense, however. In reality theV^pend a considerable amount of 
money on aerospace and, in comparison with any civilian cus- 
tomer, they would be described as "major." 

The AEC is very active in the development of nuclear rockets 
and isotopic thnisters and in reactors capable of powering them. 
Along with these projects comes research into the development of 
fuels and materials, hardware, and facilities. 

The FAA is concerned with long-range radar, with problems 
of the sonic boom (the shock waves generated by aircraft passing 
through the sound barrier), and with computerized air traffic 
control. The FAA also is seeking information on air turbulence 
how to reduce its effects on jet aircraft and is engaged in 
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the development of V/STOL aircraft fbr commuter transporta- 
tion, and an automatic landing system. This system would mean 
greater landing safety and increased reliability of schedulmg by 
permitting aircraft to land in any weather conditions. 

The National Weather Service has several weather satellites 
(sometimes called "weathersats'*) in orbit, such as Tiros and Nim- 
bus (Fig. 34). Singe the first Tiros and Nimbus satellites were 
launched, many improvements have been made. Nimbus 5, for 
example, provides information for a wide range of earth sciences, 
beyond meteorology and data for weather forecasting. A new joint 
NASA-NOAA project is the geostationary operational environ- 
mental satellite (GOES). The satellite, which will appear as if 
stationary above the equator, will provide continuous data about 
weather and other environmental factors in the atmosphere over 
the United States, j 

These Government agencies, then, are the chief customers of 
the aerospace industry at the present time. The industry is so 
closely associated with the Department of Defense and with the 
National Aeronautics and Space Administration that it has been 
called the ^'national survival industry." 




Figuft 34. Nimbus wcothtrsot in orbit. 
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GOVERNMENT CONTRACTING 

Government contracts for space-exploring projects are huge. 
They call for know-how and materials of widely varying types. 
The complexity of the total space venture is such that no one 
company could hope to fill every need. For these reasons, the 
industry resorts more extensively than any other industry to sub- 
contracting. But the overall contract for the space contract us- 
ually goes to one company. That company's contract is directly 
with the Government agency sponsoring the space project. The 
prime contractor's job is management of the full project, assem- 
bly of the many parts, testing for reliability, and final delivery of 
the operational product. 

The other companies which share in the building of the total 
project are known as subcontractors. They idke over large por- 
tions of research and development. If a prime contractor is re- 
sponsible for a whole space vehicle, a prime subcontractor might 
be responsible for the launch vehicle or for the propulsion, or 
navigation control system. A smaller subcontractor might produce 
only the food, packaging, and waste system for the flights or the 
astronauts space suits. 

More than 3,000 subcontfactors provided parts and services for 
the Gemini capsule alone. Their contracts added up to over $348 
million and the smallest of these contracts amounted to $134.34. 

Because of the size of the overall contracts, many smaller aero- 
space companies have chosen to specialize in the production of a 
few items rather than to try to outdo the larger companies. These 
small companies are thus able to compete more effectively for sub- 
contracts. 

There are several financial factors which aerospace companies 
must take into account in order to make a profit. We will look at 
four of these special factors in order to understand the aerospace 
industry, its problems, and how it functions. 

The first of these factors is diversification. Because of the un- 
certainty of Government contracts, some of the larger companies 
have branched out into other fields so that a greater share of 
their business will be with private citizens. If a space contract is 
cancelled, they can then concentrate their production on other 
things such as ships or bicycles (Fig. 35). 

The opposite choice, which is often made by smaller com- 
panies, is specialization. Specialization requires careful study, so 
that a company does not become completely tied to products 
which may .become obsolete. Smaller companies cannot compete 
with the wide range of products ' produced by the larger com- 
panies, however, so they tend to concentrate on doing just a 
few things well. This can range from the development of gas 



HOW THE AEROSPACE INDUSTRY FUNCnONS 




Figurt 35. "Little Squirt" produced by Soeind Compony is on exompie of oerospoce 
diversificotion in nonoerospoce products. 

turbines or fuel cells to the production of a special kind of nuts 
and bolts. ^ 

A third financial consideration is mass production. In other 
industries, such as the automobile industry, the design for a 
product can be used thousands of time. Interchangeable parts can 
be manufactured in great quantities cutting down on the cost of 
any one individual part. In the aerospace industry, however, be- 
cause of the rapid changes in technology, planes and missiles 
cannot be manufactured in such great ^mounts, as they quickly 
become outdated. The whole cost of research and development 
must be absorbed by a relatively small quantity of hardware, which 
makes the unit cost of these products quite high. 

A fourth factor which is important to the financing of an aero- 
space project is "lead time." Lead time is the interval between 
the time an order is placed and the time the finished product is 
delivered. During that time, planning, research and development, 
and the actual making of the finished product occur. Delivery of a 
complex aircraft such as the.F-111 did not occur until five years 
after the prime contractor was selected for the job. This meant 
that in 1962 the Air Force and the Navy had to predict aircraft 
requirements for the late 1960s and the 1970s, which is when the 
plane would actually be used. 

With such lead times it is not unusual for a weapon system 
(fighter or bomber aircraft or missiles) to show signs of obso- 
lescence by the time it goes into action. In fact, obsolescence is 
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another factor that aerospace men are having to leam to live 
with: technology advances so rapidly that it is unusual for a 
weapon system not to be at least slightly out of date by the time 
it first goes into service. 

As you can imagine, the longer the lead time for the produc- 
tion of an aircraft or any other aerospace product, the more out 
of date that equipment will be when it is put into service! Attempts 
to keep up with technology by including the latest developments 
are not successful because plans for the finished product have to 
be continually revised. The time required for this revision extends 
the lead time and technology Advances even as the plans are 
changing. 

All of the above factors — lead time, mass production limita- 
tions, and problems of diversification and specialization — affect 
the price of aerospace products and must be considered by the 
management of aerospace companies. 

The fact that the aerospace industry is so dependent on Gov- 
ernment contracts for its livelihood means that the industry is af- 
fected by political changes. The change in emphasis that has 
brought about a cutback in the purchase of space vehicles, 
for instance, is affecting the of thousands of people who 
depended on the industry for employment. A decision to move 
ahead on a new bomber for the Air Force or an expansion in the 
^ space program would also have significant effects. 

When there is a great demand for a service, the supply rises, 
and when the demand decreases, the result is an overproduc- 
tion. Today, we find aerospace engineers out of work in many 
places because the concerns of the voters have changed, and 
Government money is going into other fields such as health 
care and pollution control. 

Besides the cutback in the space program, we also find a de- 
sire on the part of voters to spend less for military or defense 
programs. There is a natural drop-off in defense production 
with the ending of the war, in Vietnam; and there is more re- 
luctance to spend^Nmoney for airplanes or missiles. Admittedly, 
other businesses feeNthese political pressures but probably none 
as intensely as the aerospace industry. 

AEROSPACE RESEARCH 

The heart of the aerospace industry is research, the quest 
for knowledge. Without research, there would be no jet trans- 
port, no V/STOL •(vertical/ short takeoff and landing) aircraft, 
no manmade satellites, no Venus space probes. There would be 
no amazing developments in electronics and medicine, in com- 
O ers and plastics, or in any other field. 
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The partner of research is technology^ the applied science used 
to make improvements in the industrial arts and in their products. 
Where research is the 'quest for knowledge, technology must be 
considered as the mechanical means of putting that knowledge 
to good use. Research provides a basic concept, technology de- 
velops that concept into a physical product. 

The phrase /'research and development," or **R&D" as it is ' 
^ . called, is used quite often in the aerospace industry. Implied in 
the "development" part of the phrase is the use of technology. 
In aerospace, research and development go hand in hand. This 
section will attempt to give an idea of the results accomplished 
in aerospace, by the team of R&D. . 

Basic and Applied Research 

Research may be classified as either basic or applied research. 
Bafeic research is the quest for knowledge for its own sake, with- 
out thought of hoiv the knowledge n^ay be used, or even if it 
can be .used. A basic research scientist may, for example, wonder 
if there is a way to amplify light. He may pursue this question 
until he finds that there is a .way to do it through the stimulated 
emission of radiation. Through use of electrical energy and a cer- 
tain gas, he can produce bursts of light millions of times brighter ^ 
than sunlight. . This knowledge satisfies the basic research scien- 
tist and perhaps finds its way into a scholarly paper he may write 
^ for a scientific organization. 

Applied research, on the other hand, is the quest for knowl- 
edge which can be used for a particular purpose, to solve a par- 
ticular problem. It is also a' quest for ways to use knowledge, pro- 
duced through basic research. 

The Impact of Research 

The results of aerospace research can be seen every day, even 
by people who have no connection with space technology. 'Scenes 
from all parts of the world can be seen on television by means of 
communications satellites (Fig. 36). For exaipple, the Olympics 
have been broadcast to all. parts of the world by satellite. Tran- 
sistor radios and solid-state circuits in television sets are also 
products of aerospace research. 

These examples are jn the communications field, which prob- 
ably has shown the most rapid transfer of innovations to commer- 
cial use, but aerospace developments in other fields are equally 
^ spectacular if not as immediately useable. 

' 81 ' . ■ 
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Figur* 36. TeUtar cammunicatian» satellite. 

In electronics research, for example, microcircuits have been de- 
veloped \vhich greatly reduced the area needed for wiring. Ad- 
vances in infrared gas analysis may soon show the way to con- 
trolling air pollution. Electromechanical artificial hands have been 
developed which allow their user to grip things,' and to control 
the pressure the hand exerts. 

Computers are used by schools, by newspapers, and by many 
other areas of society too numerous to list. The^ are used in 
hundreds of ways by every form of Government agency and. by 
the military services. In business and banking they have become 
essential (Fig. 37). . ^ . 

Advances in medicine have been spectacular. Newly developed 
medical products and techniques include the implanting of minia- 
ture radio transmitters in the body to monitor the bodily processes, 
the use of laser knives to destroy cancer cells; the^ use of radio- 
active injections and infrared photography to find trouble spots 
in the body, pressure suits to stop internal bleeding; a plastic 
Q material to stop bleeding f|^^ wounds, and cryosurgery. 
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Cryosurgery is the use of cryogenics! in surgery. Cryogenics is 
the scientific name for the field dealing with supercold tempera- 
'tures, that is, temperatures ranging from -50 degrees C to near 
absolute zero (-459.69" degrees ¥). Cryosurgery uses this super- 
cold to destroy ailing tissues in nearly any part of the body, with 
little pain and with little loss of blood. 

Cryogenics, itself resulted from aerospace research. Very cold 
temperatures are required for the storage of liquid oxygen, flu- 
orine, and hydrogen, which are used as rocket fuels. Cryogenics 
developed from this need for extreme cold. To date, scientists 
have produced temperatures within 1/4 of 1 degree of absolute 
zero Absolute zero is the temperature of complete heat absence 
at which molecular motion stops. 

Strange things happen in the world of supercold. Electricity can 
move through a wire without resistance, liauified helium flows 
uphill; some materials get more britUe, others get tougher; fiber- 
glass-remforced plasUcs are stronger tnan at normal lemperaiures; 
and aluminum alloys are stronger than steel. ' 

Cryogenics is a very - importanl area of research and holds 
promise for unpjovements in a number of fields: medicine, pro- 
pulsion, electrical power, to name a few. 
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New materials hiye been developed through aerospace-related 
research. One of ihV most impressive research feats is^ the pro- 
duction of a materiaKwhich is lightweight, twice as strong as a 
good aluminum alloy, and 11 times as strong as steel Ii coulcf 
be used to build supersk) scrapers, giant domed buildings, or 

stadium domes. , . i. 

This material may be the future substance for home construe- 
tion House sections could be prefabricated and when the sections 
were put together they would be strong enough to withstand any 
natural force. With a soft plastic matter for a binding material, 
the whole wall could possibl) be electrically charged, Electnca^ 
plugs could be stuck into the walls any place in the ho^rs^; a^|i 
the current would flow without the need for complicated winng. 

The nature of the space environment, the need for strong, 
light materials, and the cost of space research have led to the 
development of better products in other fields. Photography has 
benefited, as demonstrated by the fact that US Surveyor space- 
craft have xela>ed color pictures from the surface of the moon 
without the use of color film. This was accomplished through the 
use of color fillers in the reconstitution on earth of black-and- 
white pictures from Surveyor. The color photos taken during the 
manned Apollo flights are excellent. 

Observation satellites may be used in the future m agriculture, 
forestry, geolog>, oceanography, navigation, and ^ven traffic con- 
trol. 

The future satellites may be instrumented to show construction 
of buildings— aW even what materials are being used in the 
construbtion. The>\also may be used to determine the water con- 
tent of soil, the Heights of trees, salinity and contamination of 
water, and other/ information. They may even carry sensitive 
equipment which can track schools of fish in the ocean. 

A shortage of fresh water 4s already something Of a problem 
in the world and is expected to grow into more of a problem in 
the next few years. Space research has devised ways to reuse 
water salvaged from the human wastes of astronauts; sonie of the 
salvaging techniques can be applied to sea water and to other 
chemical mixtures. ^ . 

A relatively new field is human enpneerrag: the study of the 
reaction of human beings to their surroundings and to the ar- 
rangement of those surroundings. Certain aspects of this new 
field such as the .effects of noise-free environments may lead to 
innovations that' can improve the performance and^he general 
attitude of people in the' world's urban areas. The kind; degree, 
and source of noise ^ is considered important by psychologists in- 
volved in human engineering. Human engineering is discussed 
^•-hcr in the' AE-III text. Human Requirements of Flight, 
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The, aircraft industr> has also benefited tremendoush from space 
research Engines, automatic pilots, radar s>stems, and flight equip- 
ment have been greaily improved. 

Techniques developed for the production of food in space— on 
manned satellites, for instance — could prove invaluable on eanh 
itself, as the world's population grows and its food demands in- 
crease. Also valuable to food production is the use of satellites 
to furnish accurate weather observation Space research is result- 
ing in the development of new tools and techniques that can be 
used in agriculture. One example is infrared food blanching to 
prepare foods for canning or freeziiff. 

Infrared radiation is being used in a number of different wa>s 
in a number of fields such as missile electronics. Since it cannot 
be jammed, infrared^adiation appears to offer a challenge to ra- 
dar for use in guidance devices, tracking sv stems, and reconnais- 
sance vehicles. Infrared photograj?hv is used in weather satellite 
coverage and in aerial reconnaissance. Industriallv, infrared radia- 
tion is used to measure chemical compositions in petroleum refin- 
ing and distilling and in anal>Hlpfcetals. 

^ Thermoelectric devices iov^ heating and cooling, onginally de- 
signed to provide energ>- sources for space vehicles, have been 
adapted to commercial application. The glass industrv has made 
advances in opUcs as a result of research conducted on lenses 
and plastics A material developed for use in coating missile and 
aircraft radomes (p>T0ceram) is now being used to make "no- 
stick" cooking pots and pans. 

The plasma arc torch has been developed for use in the mass 
producUon of ultrahard materials. The torch, an outgrowth of 
plasma technology, develops heats jn excess of 30,000 degrees 
Fahrenheit and can worjf within tolerances of two-thousandths 
of an inch. The principle of beam guidance, used for guiding 
missiles to their targets, has been applied to surveying and has 
had a significant effect >s>n the surveying industry. 

Techniques learned in controlling rocket blast are being put to 
use in the mining industry; and jet drilling is used in quarrying. 
Tbese methods have uncovere^new sources of ore and have elim- 
inated much of the wastes of the old mining and quarrying sys- 



Fields other than the ones mentioned here also arc feeling the 
mipaa of space-related research. In -fact, this research touches 
everyone. The spinoff benefits of space research may not always 
be as obvious as the transistor radio, but they are around us in 
places we may never have suspected. 

The civilian aerospace industry is a vital part of the aerospace 
community, for without the civilian producers and manufacturers 
the Government and the milUw^ could not accomplish their plans 
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The many career opportunities in the aerospace industr> are de- 
scribed in the following chapter. 



WORDS AND TERNiS TO REMEMBER 

prime contractor basic research 

subcontractor applied research 

diversification microcircuits 

specialization cryogenics 

mass production cryosurgery 

lead time ^ plasma arc torch 
technology 

R E V I E W Q L E S T I 0 N S ^ 

1. HliJch Go^eramtflt tgendcs arc the biggest customers of the aerospace 
industry? 

2, What are the space-related functioos of the Air Force Systems Command? 
5^ How are the Army and Navy inroWed with the aerospace faidustry? 

4. Explain sijkontracting by aerospace companies. 

5. Explain dirersification and ^dalization gWing the reason for each. 

4 

6. What effect does mass production bare on aerospace hidustry? 

7. What is meant by lead time? 

8. How do basic and applied research differ? 

9. Name and describe five noospace benefits of space research* 

THINGS TO DO 

\. Wntc to the public relations office of an aerospace company to find 
out if Its operations are diversified and, if so, what other products it makes. 

2. Select five aerospace companies listed on the New York Stock Exchange 

and follow the price of their stocks for a given period of time. Note 

the effect, if any, of national or international events on the stock prices. 

« 

3. Select an aerospace system under development such as the B 1 or Sky lab 
Identify the prime contractor and several subcontractors. 
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Chapter 5 



Career Opportunities 
in Aerospace 
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THE AIR FORCE is not only a career 
in itself, it opens the wa>, through the 
man> opportunities for education and voca- 
tional training, to a large variety of satis- 
fying careers in civilian life. 

Career opportunities in the aerospace in- 
dustry are* as varied as the industry itself. 
In Chapter 4, we emphasized those portions 
of the industry which are concerned with 
Government Contracts — the suppliers for the 
Department of Defense, NASA, and other 
Government agencies. In this chapter, we 
will look at career opportunities with com- 
mcrcial airlines, in Uie manufacturing end 
of the aerospace industry, and in the Air 
Foi'ce. X 
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JOBS IN THE AIRLINE 

Commercial airlines and general aviation are described in the 
AE-II text;Ou7 AMation and Faciiuies. Commercial flying includes 
such diverse services as cropdusting, mapping (aerial views of 
cities or countryside), and bighwa> traffic regulating (directions 
relayed from helicopters advising motorists which road to take), 
in addition to transporting passengers and cargo. However, since 
transportation is the main business of the commercial aviation in- 
dustry, the following section will be primaril> concerned with jobs 
connected with air transportation. 

The flight engineer, the copilot, and the captain are the three 
people who make up the flight deck crew. The person responsible 
for monitoring the operation of the aircraft while in flight and in- 
specting it before takeoff, is the flight engineer. The Federal, A\ia- 
lion Administration (FAA) requires that a flight engineer, or sec- 
ond officer, be aboard most three- and four-engine aircraft and that 
a flight engineer be licensed by the FAA. The necessary back- 
ground for becoming a flight engineer can be obtained in several 
ways. Experience as an aircraft mechanic or as a pilot are two 
ways. To be licensed by the FAA, the applicant must pass a 
written test covering many phases of aviation such as flight theory, 
fuel requirements, weather as it relates to aircraft performance, and 
maintenance procedures. Flight engineers who are pilot-qualified 
can progress to becoming copilots, and most commercial pilots 
have ser\ed in flight engineer status. Flight engineering is a field 
in itself, however, and not all flight engineers become pilots. 

The copilot, or first officer, assists the pilot in his job of flying 
the aircraft. Since in many airlines copilots are first required to 
serve as flight engineers, the job qualifications are the same. 
Gcnerall), a prospective^ pilot must have a minimum of two years 
of college, however, a bachelors degree is preferred. He must 
have* an FAA commercial license and instrument rating and 1^ 
minimum of 500 hours single or multiengine time in a jet or 
heavy transport plane. There are additional requirements per- 
taining to age and weight, although these may vary from one com- 
pany to another. Character references, satisfactory interviews, and 
the satisfactory completion of company physical and psychological 
examinations also are required. 

After having §erved as a copilot, the next step in career pro- 
gression is to captain (Fig, 38) The captain is the man who is 
ultimately responsible for the safety of the passengers and cargp 
aboard. 

On the ground, one of the.mo.st important people who con- 
tributes to getting the airplane into the air is the aviation mechanic. 
A\rJ5^tion mechanics are maintenance men who hold ratings from 
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Figure 38. Airline captain filing flight plan. 

the FAA, authorizing them to work on the airframe (A) the 
powerplant (P), or both (A&P). To hold these ratinsS they must 
pass written tests administered by the FAA. The m^echanics are 
quahtied to service, repair, and overhaul aircraft bodies and cn- 
gmes to insure their airworthiness. The> also replace and reas- 
semble parts of aircraft such as wings, fuselage, tail assembly, 
landing gear, and fuel tanks. Some of the necessary qualities of a 
prospective A&P mechanic are mechanical ability, an interest in 
aviation, a desire to work with tools and with his hands, the 
temperament to do dependable and responsible work, and the 
desire to continue studying to learn the changes in newer aircraft 
(Fig. 39). There are two ways to become an aircraft mechanic. 
One way is to complete 18 months experience in airframes for an 
(A) license or 18 months experience with engines or powerplants 
^A P m """""^^ combined experience is required for 

an (A&P) license. The other way is to graduate from an FAA- 
approved mechanic school. 

Advancement possibilities in this field include promotion to lead 
mechanic (crew chieQ, inspector, lead inspector, and supervisory 
or executive positions. In many cases the mechanic mus^pass fa- 
ther company tests to be promoted. ^ / 
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One of the most visible crew members on an airplane trip is the 
stewardess (Fig. 40) or steward who is a member of the cabin 
crew. Origmall), airlines emplo>ed onl> women as flight attendants. 
However, this is no longer the case. To apply for this position 
ypu must be a high school graduate, single, in excellent health, and 
willing to travel. As in the case of pilots, there are restrictions 
as to age, height, and other physical characteristics. 

Other jobs related to airlines include traffic representative and 
airline dispatcher. The traffic representative, with whom the pas- 
senger deals in making his reser\ations, is the person who handles 
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passenger ticketing and information (Fig. 41). For a typical air- 
line, two years of college plus knowledge of a foreign language 
is required. 

The job of airiine dispatcher is another one that requires an 
FAA certificate. Dispatchers are in charge of scheduling flights 
and are concerned with details such as the amount of fuel re- 
quired for a flight, flying time, flight altitude, weather conditions, 
and sometimes with the weight and balance of cargo in the air- 
craft (Fig. 42). After a plane is airborne, the dispatcher continues 
to keep the pilot informed of changing weather conditions or other 




Figur* 40. Airlint st«ward«ss serving a pass«ng«r. 
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problems which may arise. To be licensed, the dispatcher must 
pass a written test on subjects such as radio procedures, weather 
analysis. Federal aviation regulations, and airway tr^fic pro- 
^ cedures. He must also pass an oral test demonstrating his ability 
' to interpret weather information and must show familiarity with 
landing and cruising speeds, airline routes, and other areas of 
information pertinent to his job. As in other jobs certified by 
the FAA, the necessary background for passing the test may be 
obtained by attending an FAA-approved dispatcher school, or by 
gaining on the job training by working for another dispatcher as 
a dispatch clerk or as an assistant dispatcher. 

The field of employment is so broad in commercial airlines 
that it includes such diverse jobs as architectural and mechanical 
draftsmen. The airlines also employ specialists such as accountants, 
key punch operators, secretaries, receptionists, and telephone 
operators. 

This list of career opportunities with the commercial airiines 
is only a sampling. Further information can be received by talking 
to a school career counselor or by writing directly to the airiines 
and requesting more detailed information. 

JOBS IN THE MANUFACTLRING OF AIRCRAFT AND 
SPACE VEHICLES 

The aerospace industry is large and diversified, and its main 
customer is the Government. There is no market outside of the 
Department of Defense for the production of intercontinental 
ballistic missiles (ICBM) or fighter-bombers, for instance, unless 
they are', being sold to the governments of other countries. Like- 
wise, a project such as Skylab is financed by. the Government 
because no one corporation can handle it. When^ we spcdk of 
the manufacturing side of the industry, we are including the pro- 
duction of aircraft for commercial use? also. 

Those persons most directly involved in the manufacturing of 
aerospace vehicles tend to fall into the two categories: engineers 
and "technicians (Fig. 43). Engineers are responsible for designing 
new products, and technicians translate the designs into produc- 
tion. « 

Aerospace Engineers 

To understand the role of aerospace engineers in the manu- 
facture of space vehicles, let us see how an imaginary company 
would operate to produce a new space vehicle. The president of 
an aerospace company, who wanted to obtain a prime contract 
to build a new spacecraft for NASA, would first have to consult 
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with the vice president in charge of production who would present 
the specifications to the engineers working for him. 
^ Perhaps^he first specification for the new spacecraft is that the 
internal contwis, and communications equipment mubt use bat- 
'teries. The imerrial power supply is an area of specialization for 
the power sumiy engineers. They will try to . develop specific 
plans for consi^cting a battery-powered internal supply system 
/for this spacecraft. They may decide that this specification is un- 
workable and that solar cells or nuclear energy would provide a 
more appropriate system. 
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The next specification might be that the communication and 
tracking network for this spacecraft must be able to send signals 
millions of miles farther than ever attempted before. The vice 
president in charge of production would present this problem to 
his communication and tracking engineers. The> are the specialists 
responsible for perfecting techniques for- sending, receiving, stor- 
ing, amplifying, and retransmitting communications signals. 

Suppose 'the next requirement is that the spacecraft be con- 
structed of materials strong enough to withstand given extremes 
of heat and cold. The materials engineers would deal with pro^b- 
lems such as this. Materials engineering is at part of the chemical^ ♦ 
engineering field/ . ^ 

The next problem is one of guidance and control. Gui^ancfje 
and controf engineers must determine the magnetic and electrical 
fields along the space trajectory and the variations in gravity anjd 
radiation the spacecraft will encounter. If the spacecraft is going to 
land on another planet, the guidance and control engineers are 
responsible for providing instrumentation for insuring the aircraft 
touches down in the proper location. ' 

^There are three other major, problems the solutions of which 
are beyond the capabilities of the company's engineers. These are" 
problems in instrumentatipn, propulsion, and construction. The 
vice president advises that it would be best to talk to subcontrac- 
tors about handling these other requirements. Besides not haying 
enough engineers in these specializations, the company does not 
have the technicians either. 

After looking oyer the records of past contracts, the president 
determines that a smaller company,' Company A, which specializes 
in instrumentation, can probably deal with the new instrumentation 
requirements. They involve the miniaturization of ' the instru- 
ments and the creation of a larger ^torage bank for the great 
quantities of information which will be coming in during the flight. 
A faster relay of this information to earth is also required. Instru- 
mentation engineers work at developing instruments for gathering, 
analyzing, and transmitting information about space phenomena to 
scientists on earth as well as to astronauts in the spacecraft. 

Another company, Cpmpany B, works primarily in the pro- ^ 
pulsion field. Their propulsion engineers are qualified to make the - 
decisions on the iypt propulsion that should be used on the flight. 

The last problem is the constifuctioij of the sgacecraft, its testing, 
the building of storage and launch facilities, and. the construction 
of other associated installations. Architectural, civil, and construc- 
tion engineers wiH be involved in this phase. They will plan the 
^ best configuration of the spacecraft. Company C will handle this 
I side of the production, using, many smaller subcontractors for the 
construction of the related facilities. A complication is that the 
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construction of housing and research facilities have to be done 
on the other planei after the astronauts arrive For this part of 
the project, the construction engineers must allow for reduced 
gravil), temperature extremes, and other differing environmental 
factors. " ' . 

To coordinate the specialties just rpentioned, a sjstems engi- 
neer is needed to examyie the whole s\stem and to^ formiilate a 
coordinated workable master plan. This is especialK important 
since th(r contract is large and" requires much sut^onlracting. The > 
Sr^stems engineer must consider the manufacture, design, devel- - ' 
opment. management, and use of the vehicle s>stem, and -he raust 
assure compatabilir> of all the components He must be a general- 
ist who can converse with all of the other engineers, and he must, 
also have some b^sic management skills. • *^ 



An importan^^ and relati\el> new occupational classification is 
that of the engineering techjiician. Engineering technicians are to 
the engineers what nurses are to doctors, and their status has 
ri^n in the same manner as that of nurses Technicians are g»v5n 
concentrated and specialized training. Man> high school graduates 
choose careers as tcchnichns, rather than going through a course 
leading to a college degree For ever> 100 engineers and scientists 
workmg in the aerospace industr) in' this country, there are -about 
53 technicians 

The technician is qualified to use gauges and scientific tesung 
equipment (Fig 44) His job is to guide craftsmen in building 
I)rotot)pe units, to collect data, perform lab tests, make compu- 
tations, prepare scale drawings.. write reports, build models, and 
ieep scientific equtpxnent operating. 



Manv school^ specialize in training technicians These schools 
differ from trade or vocational schools in that the> do not teach 
manual^ skills Rather, the> furnish the student with' special kno.wl- 
edge in a broad, general field— such as electronics, or aircraft 
design— and give him a solid foundation on which he can build a 
life-long educational program Courses in technical schools <end to 
be less abstract than the> are fn colleges For instance, certain 
basic liberal arts courses are required for the technical degree as 
well as^ for the college degree, but the English courses ""in the 
technical institute will be oriented to application m the technical 
field This explains wh> a technical school graduate can some- 
times write a better technical report than a collegp graduate can 
write in the same field. Similarh, mathematics and ph>sics courses 
are tadght in both colfbges and technical institutes, but in the 
latter, they are slanted more towar'd the student's particular 
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field and are less abstract.. Technjcal school ^udents complete' 
training faster .than jt would require^ to complete college— up to 
three years faster This raeaiis that^the technician is making money 
at his job while the ei>gineerin£ student is still, in school. However, 
the engineerr is more likely to advance to supervisory and exocu-* 
tive positions. * - 



JOBS IN RESEARCH AND SCIENCE 

The career opportunities in aerospace activities, either civilian 
or military, are not limited to those described in the previous 
section Astronomy, chemistry, biology, medicine, and a number of 
other branches of science play an important part in aerospace re- 
search. 



Caiws.ln University and Rcscmrch Centers * 

The beginnings of rocket and space technojogies can be traced 
to the efforu of individuals working in universities and colleges. 
The great pioneers in astronautics were teachers, college profes- 
sors, or people wha maintained a close relationship with the 
academic community. An excellent example is Robert Goddard 
Amenca s ^Father of Rocketr>'.'' ^Many of Goddard's most im- 
portant research efforts were performed at Worcester Polytechnic 




figure. 44 ln$tnimtni ttchnioon utlhg a Ug\xi nxmilof to d*t#tmmt tht ©mount <rf 

^ lolid'poftlcif pollutonti 60 iK# filt*r 'pop^t * 
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Instiluic. Clark Uni\erbil\. and Princeton UnivJrsitjk Some of the 
most outstanding achievements of direct impohancc in space v,ork 
have come irom the univcrsiiies and research msUtutes. 

Research is supported bv militar\ and civihan agencies of the 
Government, b\ private induslrv. and b> grants from foutidations 
One of the most famous research centers in the United States 
IS the Jet Propulsion Laborator\ (JPL) JPL is at the California 
Institute of TechnoIogN (Cal Tech) The inslitute was ^established 
toward the end of ^^ orld Wdj II to conduct r^>earch in guided 
missile problems and applications It' used the facilities at Calt^ch 
and at a nearbv air base, and it also received assistance from 
^contractors In 1958. it was transferred from the Arm\ to NASA, 
and work on militarv programs gave wa\ to work on space mis- 
sions (Fig 45) Ini>titutions similar to JPL include Lincoln Labo- 
ratorv at Massachusetts In^jtitute of Technologv, Applied Phvsics 
^^oralorv at Johns Hopkins Lnivcri>U\, Stanford Research Insti- 
tute. Cornell Aeronautical Laboratory , and several others. 
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Astronautical Science, 

The word astronautics fs defined in the Air Force Second Aero- 
space Glossar> as "l! The art, skill, or*aclivil> of operaiing space 
xTehicles. 2. In a broader sense, ijie art or science of designing, 
building, and aper-aiing space vehicles/' This definition, however, 
does not indicate how man> separate sciences arc involved in, or 
influenced by, -^^tronautics. The following are some of these 
sciences. • ' 

Astronomy — With space exploration a realitv, there is a need 
to know as much as possible about the sun, the moon, the planets, 
and other celestial bodies. The astronomer studies the relationship 
between planets, their atmospheres, and their, composition. New 
instruments, such as satellite-borne "telescopes are making more, 
information available to the ^"a^tronomer. Astronomy, like most 
sciences, requires a strong mathematical background! 

Chemistry — Chemistrv is a broad disciphne mcluding many 
branches which' are important to the aerospace community- 
organic/ inorganic, biochemistry, .and astrodiefnistr>. One of the 
major jobs of the sparce chemist is, to develop propellants for 
spacecraft (Fig. 46) To a great extent, space e,xpiojation' is de- 
pendent -on the availability of adequate propulsion ^tems. 

BiOkOG\.— Space biology, or astrobiolog) is concerned with the 
effe;:ts of space travel on living organisms. Biologisis have already 
experimented with plants, 'insects, bacteria, and otlibfUife form's 
which fiave been sent^Jnto space (Fig. 47): This science will be 
very impoftant for future interplanelar> space travel. Before the 
trips are- made, scientists will need .to }cnow w^jat biological reac- 
tions to expect Space biology presents /nany interesting challenges, 
with most of its developments ^et to Come. 

MEDitiNE^^Space medicine differs from soade tiolocv in that 
it is primarily, concerned with the effects of space travel on human 
life. The two fields are, hpwever. closely related. Space medi<}ine 
tries^to prevent or alleviate •the. medical problems caused by space 
flight and, in so doing, includes the work of other scientists such 
as physicists, radiobjologists, biochemists, and human engineers 
Some of the discoveries -$pace medicme were -mentioned in 
Cfiapter 4 These" medical spinoff^^ from space research wrfl prob- 
ably continue to occur. - \ * • * 

Other sciences such as geology, mathematics, arid astrodVnartiics 
also are related to astronautics. The technique^'.-of geology 'are* 
used to $tudy tht nature and possible origins of t^e earth. Now 
these techniques are also being applied to^ planetary explorations. 
Mathematics is the language ot the o^her ^C'ences-, In astronautics 
there is a constant demand for mathematicians, particularly those 
specializing in compjutcr application Astrody namics deals with the 
motion of bodies olitside the earth's atmosphere. It is refeted to 
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Other scientific disciplines such as aerod>namics, geophjsics, and 
electromagnetics and is chiefl> concerned with the /trajectories of 
space ships. The astrod>namicist must have a good background in 
mathematics, astronomy and celestial mechanics. 

AEROSPACE JOBS IN GONLRNMEM AGENCIES 

The US Government offers career opportunities both in space 
and^in aviation. 




Figur* 46. A »poc« chtmlst prtporing to perform o gos purificotion •xp«rim«nf thot 
. will o%ini him in th« r«s«orch of o n«w rock«t motor io\\6 prop«ltont. 
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Careers in NASA 



The chief Government agency concerning itself with space re- 
search and space flight is the National Aeronautics and Space 
Administration (NASA). Only NASA and the Department of 
Defense have available to them the manpower, the network of 
bases, the launch facilities, monetary resources, and support teams 
necessary to carry out successful space programs 

The Government established NASA to monitor those space 
programs that were not specifically military in nature. In fact, the 
US program has consistently emphasized the peaceful uses of 
space. NASA's accomplishments in space have enhanced US pres- 
tige worldwide. NASA draws upon the military and upon private 
contractors for most of its equipment, but it represents the Govern- 
ment in international space endeavors. 

In addition to personnel who are ordinarily associated with 
Government agencies, NASA also hires scientists, engineers, tech- 
nicians, and other professional personnel not ordinarily found in 
Government agencies. Most NASA personnel are "white collar'' 
employees, but the agency does hire some skilled craftsmen. The 
breadth of NASA^s space flight program dictates a need for 
specialists in many fields of Jcnowledge, from human factors to 
theoretical astrophysics. 

Education at NASA. — A variety of educational programs are 
available through NASA to support personnel (technicians, other 
skilled craftsmen) as well as engineers and scientists. These pro- 
grams include apprenticeships, specialized training, undergraduate 
instruction, and graduate education. 

The apprenticeship program was initiated at Langljey Research 
Center in 1941, 17 years before NASA's birth, to develop the 
specialized skills and knowledge required to keep methods and 
techniques abreast of the demands of advanced research. Changes 
have been made in the apprenticeship program as the demands 
for skilled craftsmen have changed. Today, the program is develop- 
ing craftsmen in such fields as electronics, computer systems, model 
development for wind-tunnel testing, and machine shop work 
(Fig. 48). There is also a preapprentice program for high school 
students who have had no previous apprenticeship experience! • 
The Langley Center trains skilled mechanics, choosing its ap- 
prentices from the top of the list of applicants. On-*the-job training 
and related study make up the course of instruction, and the 
instructors are taken from the Center's engineering and mechanical 
staffs. Basic physics and engineering drawing are required, and 
mathematics through calculus is taught. 

The Center's cooperative program involves undergraduate col- 
lege students in the field of engineering, physics, and chemistry. 
Q number of -Langley employees take credit or noncredit courses 
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Figure 48 (ntertOr view the supersonic circuit of o 16 foot propu'sion wind tunnel 

troni rUMiln lo11cu/s and iinixcisiucs on a parl-iimc or night 
school basis / 

I he oppoituniu for giaduaic siiul\ is a\ailablc to the Center's 
cni(^lo\ccs diirinLi Jiit\ lioiirs I he onI\ loliiscs appio\cd Jor tlicsc 
cmploNccs aic those which will help tlkMii in then work at the 
Center 



EeJeral. Stale, and local lTcu eminent agencies- are a major 
source ot a\iation caieer oppoi tiinitics Most ot* the local and 
State a\iation jobs ,ire related to airport operations or diicctb 
in\ol\e pilotini/Hind niainiLnance ot aiicraft Intoiniation on these 
|obs nia\ be obtained fiom state enipKnnient scr\ice offices. 

Im I \\ — ih^^ laigevt iluinbei ol a\iation |obs in the Federal 
Go\ernment outside the nulilar\ is found in the F-Vderal .^V^ition 
Adniinistiatujn (FAX), whkh is a branch of the Department ot 
Fransportatuln The agenc\ is responsible for the administration 
and cnforcentrttKA^t all Federal air regulations to assure the s.ifetx 
^ of air iransportati\Mi 7he FAX also promote^, guides, and as«;ist's 
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in the development of a national s>stem of civil airports and fur- 
nishes pilots with flight information. 

Two major career opportunities in the FAA are air traffic 
control specialist and aviation safety officer. 

There are two classifications of air t^ffic control specialist (Fig. 
49), those working at airport traffic towers and those working at 
FAA air route traffic control centers. The airport tower controllers 
are responsible for controlling the flow of air traffic at and near 
air terminals. Among their many duties, the> give pilots taxiing 
and takeoff instructions, air traffic clearances, and weather informa- 
tion. They also transfer and receive control of aircraft on instrument 
flights, operate the runway lighting systems, and operate airport 
traffic direction systems. 

The cont^rol specialists at the FAA air route traffic control cen- 
ters instruct and advise pilots along their flight paths as they fly 
Federal airways. These controllers keep track of all instrument 
flights within their control areas through the use of radar. They 
transfer control to the next control center whenever ^n instrument 
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flight leaVes their control area, and they receive control of flights 
entering their areas. 

There are four classifications of FAA aviation safety officers: 
manufacturing inspector, aviation electronics inspector, maintenance 
inspector, and operations inspector. The manufacturing inspector 
checks the design materials and production methods used for pro- 
ducing civilian aircraft engines, systems, and equipment to insure 
that Federal Aviation Regulations safety standards are met and that 
the fmished aircraft are airworthy. The aviation electronics inspec- 
tor checks the communications and electronic navigation equipment 
on civilian aircraft to insure compliance with air safety rules relat- 
ing to airworthiness and proper operation. He also checks the ef- 
ficiency of the repairmen who work on electronic equipment and 
helps investigate accidents and violations of the safety rules The 
maintenance inspector checks to see that air safety maintenance 
rules are complied with in aircraft maintenance, maintenance in- 
spection procedures, spare parts stock, employee training pro- 
grams,^ and all manuals dealing with aircraft maintenance. The' 
operations inspector checks pilot competence and training for 
compliance to FAA safety rules and investigates accidents and vio- 
lations of the rules. 

The Cab.— The Civil Aeronautics Board (CAB) is an inde- 
pendent agency of the Government that is concerned with avia- 
tion. The board, regulates the economic aspects, of av^iation. This 
includes the issjiing of certificates to American-owned airlines for 
both ddmestic/and international service, the establishqientof pas- 
senger kres afhd air routes; and rulings on any propdsed mef^, 
sale, or^xmsolidation of air carriers. — 

The CAB represents the United States in certain kinds of in- 
ternational airline legal discussions. For these purposes, the CAB 
hires a number of lawyers who specialize in aviation law: Eco- 
nomists and statisticians are also numbered in the ranks of the 
CAB to help in the formulation of decisions on changes in air- 
line rates, routes, and services. 

The NTSB.— The function of the National Transportation Safety 
Board (NTSB), an arm of the Department of Transportation, is 
to promote safety in all forms of transportation, including aviation. 
The Board investigates civil aircraft accidents occurring in the 
United States and its territories; determines the cause of the ac- 
cidents; makes public reports on the accidents and their causes; 
makes safety recommendations intended to prevent similar oc- 
currences; and ascertains what will best tend to reduce or elimi- 
nate the possibility of aircraft accidents. The board's investigators 
mterview victims and witnesses of accidents, examine aircraft parts, 
instruments, engines, and maintenance and flight records to find 
the probable cause of airplane ;tt:okkHts. 
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Other Government agencies. — These, and other Federal 
agencies employ pilots, mechanics, and other aviation workers 
throughout the country. Pilots working for other Government 
agencies — such as the Department of Agriculture, the Department 
of the Interior, and the Department of Justice — fly their aircraft 
in the performance of numerous and varied duties. These func- 
tions include the transportation of office members and supplies, 
the performance of aerial surveys, wildlife censuses, checks on 
forest spraying, overseeing of forest fire-fighting procedures, track- 
ing down people who enter the country illegally, and other func- 
tions as required by the particular Government office involved. 
They may. fly in helicopters and fixed-wing aircraft during day ^ 
or night, over all kinds of terrain, in all kinds of flyable weather. 

CAREER OPPORTl'MTIES IN THE AIR^ FORCE 

The Air Force is one of the major sources of aerospace ca- 
reer opportunities. Both officers and enlisted .pcrwinel have a wide 
range of specialties from which to choosy! The training and edu- 
cation available in most of these specialties qualify individuals for 
a similar career in civilian life. For example, a large number of 
civilian airline pilots, flight engineers, and mechanics received their 
training in the Air Force. This is also true of many other civilian 
jobs such as plumbing and electrical work. 

Commissioned Opportunities 

Not all Air Force ''off icers are on flying status; but the Air 
Force requires all officer^ to have a college degree. The one ex- 
ception to this policy is ntirsing, a nurse must be a currently regis- 
tered nurse (RN) with a degree from an accredited school of 
nursing. Only a few of the many fields available to commissioned 
officers are discussed here. 

Rated officers. — Officers qualified as pilots or navigators are 
rated officers. 

Pilots may be trained to fly one or more types of aircraft 
such as fighters, bombers, or transports. The pilot's responsibilities 
go far beyond flying the plane. Pilots manage, direct, and com- 
mand flying organizations at ei*cry level of command, and they 
are often involved in aircrew training (Fig. 50) and operations 
activities. 

Navigators are needed for many kinds of flying activities, in- 
cluding transport, reconnaissance, troop carrier, and others (Fig. 
51). The officer in this specialty must have a knowledge of air 
navigation and the fund3!nem5fs"'of -meteorology, electronics, and 
electricity, and must be proficient in operating advanced naviga- 
Q ^'on and radar equipment. >c r 
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NoNRATLD on ici RsU-Thcre are man\ jobs for nonratcd otficcrb 
in the Air Force SometjMhese are ,directl> related to flung, / 
while others are not. However, all of these jobs support the pri- 
mary flying mission of the Air Force. 

Jobs directl) related to aerospace include such specialties as air- 
craft maintenance, missile operations, science, and weather. 

Aircraft maintenance officers are responsible for th/e manage- 
ment of personnel, resources, and activities which keep the planes 
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^ Figore 51 Novtgotor plotting Otrcroft position, us»ng do\o obtomed from Oirbornt 
^ ^ ' ^ rodor tqutpmtnt ' 

airworlli) (Fig. 52). Individual officer responsibilitieb include super- 
vising, organizing, scheduling, controlling personnel and material 
resources to meet operatronal flving requirements, and iderU^ing 
mechanical or design deficiencies in aircraft and ground support 
equipment. 

Officers working in missile operations have man> responsi- 
bilities. Their duties include program formulation, inspection, train- 
ing, 4nd direction of ground-launched missile operations aciiviiies 
Thei^ responsibilities include supervision of launch sites, squadrons, 
^^gpoups, and wings which involve tactical missile employment and 
missile training A missile operations assignment offers an unusual 
educational opportunity. Qualified officers m this job can obtain 
a master's degree in such fields as management, business adminis- 
tration, or economics through the Minuteman Education Program 
(MMEP) while perfonrping their regular duties. 

The scientific career^ field offers job opfX)rtunities to officers in 
such areas as chemistry, physics, metallurgy, biology, or nuclear 
research These officers are generally assigned to one of the labora- 
tories or test centers of the Air Force Systems Command (Fig, 
^3). Their work is primarily in basic research or exploratory de- 
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velopmeny<applied .esearch). Some are assigned as mstryctors at 
the Air Eorce Academy or the Air University. 

We^er officers are professional meteorologists who perform 
^ 5rt services for the aviation and space operauons.of the Air 
i Unless they alread> have a Bachelor of Science degree m 
'leorology, weather officers sp^nd their first >car m the Air 
^ rce at a civilian college or university completing appropnate 
meteorology courses. 

Commissioned jobs not directly related to fl>ing include such 
jobs as^ administrauon, education and training, personnel, finance, 
and civil engineering. 

Administration is divided into two distina specialties, adminis- 
tration management and executive support. 
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*f»gyr» 5^ Off*€»r in jcienttfi^ rejearch injptcJing a lojer vibromtter jo o loJer 

inj^umtptation laborotory at Arnold E^tnterng Developmtnt Center • 

' '« ' ' ' ' ' 

Administration^jBanagenieTit 6fficers hold posutons at e\er>* level 
of command j^M' \^OTi directh with the commdrider All con\- 
munications to' or from the command section or staff agencies *are 
processed through the admrnistratiorj 'management officer (usiiall> 
called Chief or Dirtctor of Admmistrai)<^yif^ . < • " 

^ Executive SHgp^rt officers arc assigned tc^ suth \'aned d^uties as 
coramanding a ^'qu^dron section 5r serving as protocol officer or 
general's aide. , , . * • 

Officers in the education and training field are responsible for 
^managing education and training' programs mvol.ving Air Force per- 
sonnel Their* duiic<i include evaluating curriculum materials^, tram- 
ii)g. devices, and measurement svstems A bachelor's degree, in edu- 
* cation or ps\ct)ologv is desirable foi entaring this field* Officers* 

who have completed an instructor training cour.se or Mho have had 
/ teaching experience hSve a definite advantage in the education ' 
and training field. 

Officers in per>-onne] work are- resporrsible foF the management , 
^ of Air n)rce personnel resources This involves handling such per- 
sbnrtcl problems as (?areer ^formation and gnidance, testirtg for 
pronjotiuns, or the job training, and assil:fmient to^formaf school. 
^ ^•■^ining ^New personnel officers are fh-st assigned at base level tb 
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• a. Consolidated Base i>ersonnel Office (CBPO). Usually, the as- 
signment will be as* officer in charge fOIQ of one of the CBPO 
sectioE^ such as Processing or Personal Affairs,.. 

The duties of accounting and finance pfficers involve pa>ing 
, the troops, as well as providing records of all of the financial 
transactions which take place on the base. Budget officers help 
commanders at every level plan budgets.- Auditors review ac- 
counting and finance activities to evaluate the efficienc> of Air 
' pprce rmancial*op^ratityfisf^ 

Civil engineering officers arc responsibje for the construction, 
^maintenance, and repair of* Air Force property and installed 
equipment, the ^operation of utilit>' systems, and for fire pre- 
vention and aircraft cfash rescue, operations. Their duties include 

• preparing contracts, plans, and specifications, planning construction 
and maintenance programs, acquiring, using, and disposing, of real 

^estate,: and admimstertng family housing. Completion vt the five- 

, week;. Base Civil Engineering Course at the Air Force Institute 
of Techti61og>s Wright-Patterton AFB,^phio js required for all 

^ officers newly assigned to civil ^engineering. * 

•Air Force officers also serve in many of the professional fields 
such as medicine -and law. Doctors, nurses," and lawyers in the 

, Air Force have jobs similar to thejr civilian counterparts. Doctors 
inaV, howevej, specialize in. aerospace medicine, and nurses may 
specialize in flight nursing, which involves providing nursing care 
while actually in flight. Lawyers in the Air Force must learn a 
new set of laWs— the Cdiform Code of Military Justice (UCMJ) 
—which iias jurisdiction ovjer alf military personnel. The UCMJ, 
si;nilar in m^]^' aspects to civilian law, guarantees the nghts of 
military p&rsonnel to fair and equal treatment and sets up pro- 
cedures for'dealing Nvith- military cringes, * • * , " 
.Military personnel actually come under both civil law and mili- 
ary law^ Climes such as murder, and' theft arc offenses under 
both civil and military law, but some military crimes such as ab- 

vsencc without leave (AWOL) or desertion have no civilian coun- 
terparts. 

Milita^' members' rights hovvevef are protected as much as xhc 
rights of civilians. All convictions are automatically irric^ed, even 
without an ^peal, andktbc CCMJ provides safeguards for pfo- 
tecting the rights ^qt-tlie accused. These rights are similar to Ihe 
safeguards of.ah^'Bill of Rights of the Constitution. For exam-' 
pie, Article 31- of the UCMJ is similar to the Sth-^Amendment 
and protects ^^gainst self-incrimination. Article 31 also guarantees' 
accused persons the right to legal counsel. Thus, kiwycrs in the 
Air Force mayV as in civilian life, be called upon to defend the 
accused as well as to prosecute the Government's case. 
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One aspect q£ the Air Force officers corps which has ^ not 
been mcnuexied js the fact that female officers are increasing in 
number ,and entering fonnerl) all-male fields. Women in the Air 
Force (WAF) are not a separate corps but are an integral part 
of the Air Fofce. Almost all career fields are open to women"" 
— the only exceptions are those which are directly related to com- 
bat. By law, all women, except flight nursed, are excluded from 
flying in combat situations. The practical effect of this law is to 
exclude women from being pilots, navigators, or missile launch 
officers. 

The Air Force policy is that a j)ilot must be able to accept .an 
assignment in any type of aircraft including fighters and bombers, 

- and this precludes women from becoming Air Torce pilots. At 
present; women make up about 3 percent of the officer corps, 
with about '1,200 female officers on active duty. This does not 
inclyde the several thousand AF nurses because they, are in the 
medical cbrps, w.hich is administered -separately. At present, the 
highest ranking female Officer is Maj Gen Jeanne Holm', who was 
formerly thq Director of Personnel, WAF. She has announced 
that the Air Force plans to. triple the number of wbmen in the 

- Forpe. This goal expected to be reached by 1978. 

Officer- Promotions 

• * J, 

The pijm^ purpose of the promotion 'system is tp select the 
best qualified pfficers available Uy fill Air Force positions. Promo- 
. tioi\ is not a reward for past services, it is an advancement based 
on each officer's demonstrated potential for filling a position of 
greater responsibility." 

A fundamental principle* of the Air Force promotion system is 
that an officer must remain at a given IcVel long enough to profit 
by his experience but not long enough to lose interest and initia- 
tive. He must remaiff in grade long enough to accumitlate a per- 
formance record ' that ' can b& reviewed by a selection board in 
considering'his promotion to the next grade. 

Three other principles are also basic to the promotion sys- 
tem, career motivation, sefectivity, and Yorcc vitality. To provide 
career. motivation, the system offers .incentive ^to the officers that 
is, a reasonable opportunity for promotion at 'reasonably spaced • 
intervals^ It -offers pronjgjion opportunities .foj: each year group 
which are comjDara'ble to those of other year groups. Selettivity 
is necessary' if* 'the system is to meet the Atr Force need — the, 
bc^t qualified officers for ihc pfbsitions available. Therefore, the 
system provides for .elimination of those who cannot successfully 
copipet^* Also, tlie systeir\ maintains iorce vitatity by producing' an 
officer force sufficient m quantity "and quality 4o support national 
objectives. . > 
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Air Force promotion management can be pictured as a pyra- 
mid (Fig. 54) which rises from a brpad base of junior officers 
to a relatively small number of general officers at the top. In the 
company grades (second lieutenant through captain), up to 1(X) 
percent of the officers may be promoted. The percentage decreases 
for higher grades. Theoretically, every officer has the same oppor- 
tunity as his contemporaries to reach the top. 

The promotion plan allows qualified officers to advance while 
they are still physically and mentally young enough to meet the 
demands of higher positions. It also recognizes outstanding offi- 
cers and advances them more rapidly than at the normal rate 
Thus the plan provides promotion opportunity for both dependa- 
ble performers and outstanding performen. 

The number of selections for promotion cannot exceed a legally 
established limit. The dependable officer, can expect to be pro- 
moted at specific time intervals in his carler. Such promotions are 
said to ht made in the "primary zone." If an officer is outstand- 
ing, he may be promoted ahead of his contemporaries. Such pro- 
motions are said to be made in the "secondary zone" or "below 
the zone" (Fig. 55). Those officers who are not dependable 
*rformers will not be promoted and may be released from the 
•* Air Force. 

EnJisted Opportunities 
Not too long ago certain ideas about careers began to gain 
wide acceptance among young people and their parents: (I) a 
college degree is a "must" if you are to have a worthwhile 
career; .(2) all the high-paying jobs require a coUege degree- (3) 
vocational training is a last resort for those who. for financial 
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or Other reasons, cannot go to college, and (4) there is some- 
**lhing inferior about earning a living with. > our hands. 

None of' these ideas has an> foundation. In fact, skilled tech- 
nicians — mechanics, electricians, plumbers, electronics specialists, 
to name a few — are much in demand and earn excellent pay, 
often higher than man> white-collar workers Furthermore, they 
find these careers ta be interesting and satisfying. 

Job opportunities for vocational!) and technically trained spe- 
cialists are increasing rapidl> in almost every field. The problem 
has been for vocationaL^ technical schools to keep up with the 
rapid advances in technology. 

The Air Force has done this. The Air Force vocational train- 
ing program not onl> provides up-to-date training with up-to-date 
equipment, but it has developed a special transcript to record 
the airman's education and work experience in a way that will 
be meaningful to labor unions, emplo>ers, 3nd colleges when he 
returns to civilian life. 

For those who want to enter the Air Force, the first step is 
to take the Airman Qualifying Examination (AQE). This test 
can be taken before enlistment by applying at the nearest Air^ 
Force recruiting office. It involves no cost or obligation. The ex- 
^ amination covers four career fields, mechanical, electronic, ad- 
\jministrative, and general occupational. Whether a person joins the 
Air Force or not, the results of the examination are helpful in 
determining which fields _.arc best suited to the individual's apti- 
tudes. 

The ."Air Force guarantees the prospective airman his choice of 
jobs provided there is an opening. A list of guaranteed jobs is 
^ 'hown in Figure 56/ If there is no opening immediately available, 
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the recruiting office can arrange ^r him to enlist within his 
chosen field (mechanical, administrative, general, or electronic). 
Under this option the airman will be assigned to one of the jobs 
in that field upon completion of basjc training. The job he re- 
ceives is determined during basic training, at # which time he is 
permitted to select his job preference from a list of existing va- 
cancies. 

As with commissioned jobs,*some enlisted jobs directly involve 
flying; some are related to aerospace. 

Flying jobs. — Several enlisted jobs involve actual flying, but 
only two will be discussed here — flight engineer specialist and 
loadmaster technician. 

Some of the duties of Air Force flight en^neers are to perform 
aircraft inspections' and nonscheduled maintenance when the plane 
is away from the home base. The flight engineer must also com- 
pute aircraft performance data such as takeoff, climb, cruise^ and 
landing speed, and he must determine fuel consumption reqtjire- 
ments. Additionally, he assists the pilot in engine starting and shut- 
down and monitors engine instruments throughout the flight. 

Two nine-week advanced flight engineer courses are conducted 
at Altus AFB for training in the C-5 and the C-141 transport 
aircraft. 

An aircraft loadmaster technician is responsible for loading and 
offloading aircraft. When cargo or personnel must be airdropped, 
the loadmaster supervises the airdrop and is responsible for insur- 
ing that the airdrop equipment is alwa>s in working order (Fig. 
57), While on board the aircraft, the loadmaster demonstrates 




Pjtrtonn«t in tht Militory Airlift Commond, McChord AFB« instructing a 
class In th* rigging of airdrop toads. 
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Figure 58. Jet engine mechanics working on an F-4 Phantom. 
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the use of emergency equipment such as oxygen masks and para- 
chutes, and he conducts the emergency evacuation procedures ot 
the passengers if required. 

Advanced loadmaster training is given in an eight-week course 
at Hill AFB, Utah. 

Jobs directly related to aerospace.— Jobs, such as jet engine 
mechanic, avionics navigation systems specialist, avionics communi- 
cations specialist, and air traffic controller, are representative of this 
category. 

The jet engine mechanic installs, removes, disassembles, assem- 
■bles. inspects, repairs, services, tests, and modifies all types of jet 
engines and their components (Fig. 58). He also analyzes oper- 
ating engines and makes necessary adjustments. To qualify as a jet 
engine mechanic an 11-week course , at the Jet Engine Mechanic 
Course, Chanute AFB, Rantoul, Illinois, must be completed. 

i1R 
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nnJr5r'^'''''!f. ^''P' navigation electronic equipment in 

His duties are to install, maintain, repair, and test airborne elec- 

ron c navigation equipment. The technical training requirement 

Si Course 1\T'"""t Navigation Systdhs S^el 

TheaZ^i Mississippi. 

ocate deLu £ ''^"'P'"'^"' '"'P'^'=''"g testing to 

locate defects He makes necessary adjustments and replaces or 
repairs defective parts when necessary. He also evaluate eauio 

nTw^rutr^Th??^ 7 ^"'^ che^ks^d iStS 

new equipment. The framing for this job is given in a 29-week 

- Keesler^A et 

the^fL''of'lftr.ffv''°^ °^ ^^^'^^ ^^ecting 

ng visual rada in? ^ '^'P^"'"^ ^^""^ his bas^ us' 

ing visual radar, and convQntional means (Fig. 59) "His duties 

ShTf^ °^ trafi control ers de 

scribed earlier in this chapter. The Air Force air traf^c controller 
issues clearances, instructions, and advisories to the SsTlo 
ssues weather advisories, provides flight assistance aVd mergency 
service to aircraft, and performs many other duties The trailg 
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- Figur. 60. Two-inch pipo being fhreoded by plumbing speciolisf. 

requirement for air traffic control operator is the 24-week Air 
Traffic Controller Course at Keesler AFB, Bil"^'' ^J'SS'SS.ppi. 

Jobs not directly related to aerospace.-A11 Air Force 
jobs are not directly related to flying. The jobs described below 
are among the manyjnihis^cat^gory. 

Trained and exp7iiii^?r^mbing specialists gam a skill with 
a future. Plumbfng specialists must be able to install repair, or 
replace pipV^Lems and plumbing fixtures (Fig. 60). Jh^^ 
vdves read^??;iaS«terpreting blueprints or other ^Pf ^^^^ 
determining dimensions and the kind quality of materials 
needed for a project, determining the method of -n^ta lat on and 
selecting entry and exit points for pipe connections. Ins tallations 
may be in many different locations, even 3f mobile or stationa.7 
^ missile facilities. A basic knowledge of plumbing qualifies a per- 
son as an Air Force plumbing specialist. The advanced knowledge 
tod skills needed are acquired by on-the-job training. Addi- 
tioVly, there is a 9-week PJjjmbing Speciahst Course at Sheppard 
AFB> Wichita Falls, Texas, which teaches the various skills re- 
'"■~~t}uired in this specialty. „„j :„ 

]&pians are in continuous demand in the Air Force and m 
civilian lifaxAir Force electricians install, maintain, and repair 
id electrical and\lectronic equtfjneflj. The basic requirements for 
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this job are aptitude and prior knowledge. Advanced skill is ac- 
quired by on-the-job training. Many Air Force electricians attend 
the nine-week Electricians Course at Sheppard AFB which 
covers the fundamentals of electricity and the theory of opera-" 
tion, maintenance, and repair. 

CommunicaUon is a necessary Air Force activity. Large num- 
bers of letters, messages, and records must be prepared and trans- 
mitted to operate the Air Force. This work is done by adminls- 
trafaon specialists. These specialists draft, type and control corres- 
pondence, messages, forms, orders, reports, schedules, and in- 
ventories. They also operate the postal system within the Air 
i-orce, conduct records management training courses, receive and 
control security documents, and operate the various equipment 
connected with administrative work. Previous experience and on- 
?n"i°V»'^"'"^ '^"'"S ^^'^ ^P^'^'^'ty. An Administrative 

fh. ?r'' ^^^"^'"^ to teach typing and 

the other skills necessary for the specialty. 

"ff!*"^ '■^"'•'^ specianst is one that has value for 
he future (Fig. 61).. Qualified airmen work side by side with doc- 
tors and nurses in Air Force medical facilities. They assist with 

m!fcn'r^ A """'"^ ^° ^" ^ypes of patients. They 

measure and record temperature, pulse rates, respiration, 'and • 
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bloi)4_4Jressure. They help prepare patients for surgery, observe 
and report on patients in serious condition or recovering from 
anesthesia, and give medication under supervision of a nurse or 
a doctor. Completion of the Medical Service Specialist Course 
(12 weeks) at Sheppard AFB i^-^equired to qualify for this spe- 
cialty. The course trains airmen to assist professional personnel 
in providing care and treatment in nursing units, dispensaries, 
and clinics. ' * 

As with officers, the number of enlisted women should triple 
over the next four years. At present there are about 13,000 en- 
listed women on active duty. 

Enlisted Promotions 

During basic training at Lackland AFB, an enlisted man is an 
airman basic or an E-1. He remains in this status for a specified 
time period and then becomes an airman or E-2. The rest of his 
promotions are related to his time in grade and his advance- 
ment within his chosen Air Force Specialty Code (AFSC). To ad- 
vance to airman 1st class, or E-3, he must have a given amount 
of time in grade and have demonstrated bk ability to advance 
within his AFSC to the "three'' level. Theft are five different 
levels within each AFSC (the 1, 3, 5, 7 and 9 levels), each rep- 
resenting a greater degree of proficiency (Fig. 62). Promotion to 
sergeant, "or E-4, depends on time-in-grade and the - concurrence 
of his supervisor and squadron commander. 

The promotion selection system for airmen in grades E-5 
through E-7 (staff, technical, and master sergeants) is called the 
Weighted Airman Promotion S>stem (WAPS). Under WAPS air- 
men are selected for promotion based on the total score of 
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weighted factors, specialty knowledge test (SKT), promotion fit- 
ness examination (PFE), time in service, time in grade, decora- 
tions, and performance reports (Fig. 63). *^'7 

Eligible airmen compete worldwide with all ^her airmen in the 
same grade and specialty. The number of vacancies determmes 
how many airmen who qualify under WAPS will be selected each 
promotion cycle, but every eligible airman gets a chance to com- 
pete for the jobs available. In the case of tie scores, all the air- 
man with qualifying tie scores will be promoted. / 

During each promotion cycle, every eligible airman is scheduled/ 
for a review of his Promotion Eligibility Verification Record. This 
record contains all the information, with the exception of the 
test scores, which will be used by the Military Personnel Center 
in considering the airman for promotion. The review is important 
in that it gives the airman the op^rtunity to correct errors that 
might otherwise go unnoticed. 

Promotion to grades E-8 and E-9, senior master sergeant and 
chief master sergeant, are made by recommendations of promo- 
tion boards. 



^ CONCLUSION 

No matter what career you select, your life will be influenced 
by the aerospace community. 

In this text we have presented various aspects of the aerospace 
community and the opportunities for a career in aerospace, both 
civilian and military. 

With few exceptions,\the job opportunities in the Air Force 
for officer and enlisted personnel have their cybithm--tiountbrpa^ 
The training and experience you will receive p the Air Force in 
your chosen field will put you well ahead in the competition for 
jobs if you return to civilian life. 
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The Air Force does not claim to be a shortcut to success, but 
it offers many advantages in da>-to-da> Uving, education, income, 
and promotion. If you make the Air Force a career, there are 
also the later advantages of good retirement income and the con- 
tinued use of military facilities (commisary, BX, medical attention, 
and clubs) for yoursei and your dependents, / 

One fact is clear. The aerospace community is a major factor 
in the economy and everyday living of the United States, It in- 
cludes more different products and types of occupation than any 
other field today, and it will continue to change , and expand in 
the years to come. 

WORDS AND TERMS TO REMEMBER 

astronautics 

Minutcman Education Program (MEP) 

Uniform Code of MiUiary Justice (UCMJ) 

civil law 

military law 

career motivation 

selectivity 

force vitality 

Airman Qualifying Examination (AQE) 
Weighted Airman Promotion System' (W APS) 
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A and P mechanic 
accounting and finance officer 
administration management officer 
administration specialist 
aerospace engineer 
Air Force flight etigineer 
aircraft maintenance officer 
airline dispatcher 
airport tower controller 
astroKiology 
astrochemistry 
astrodynamics 
astronomer 

aviation electronics mspector 
aviation mechanic 
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avionics communic^ions 
specialist 

avionics navigation systems 
specialist 

captain 

civil engineering officer 

communication and tracking 
engineer * • 

construction engineer 
copilot , 
electricians 

engineering technician 
executive support officer 
flight engineer 

guidance and control engineer 
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instrumentation engineer pilot 

jet engine mechanic plumbing specialist 

loadmaster technician power supply engineer 

maintenance inspector propulsion engineer 

manufacturing inspector Registered Nurse 

materials engineer . space chemist 

medical service specialist space medicine 

meteorologist steward 

missile operations stewardess 

navigator • systems engineer 

operations inspector traffic control specialist 

personnel officer traffic representative 

REVIEW QUESTIONS 

1. What trc tht three steps hi the procression of an ahihic pUo^s wecr? 

2. What are some of the duties of an aWhie dispatcher? 

3: What Is (he difference between an engmeer and a tedmlcian? Namfc some 
different kinds of aerospace engineers. 

4. Name Several way* scientists are' hi>olved hi the aerospace hidtistry. 

5. Describe the job of an air traffic controller. Wh^ is the difference be- 
tween an ahport tower controller and an air route traffic controUer? 

6. Disthiguish between rated jmd nonrated AI? officers, Wh> are women 
prevented from becorahig rated AF officers? 

7. What is the UCMJ? ^ ^ 

8. What ar^ some enlisted jobs which hivolve fiyhig or are otherwise re* 
lated to aerospace? 

9. Name three enJisfcd Jobs which are not reUtcd to aerospace. 
10. State your evaluation of the Air Force promotion system. 



T H I N GTS TO D-O 

1 Research a career in which you arc interested. Find but the necessary 
qualif»calions for the jqb and the education you must have. Report te 
the class. 

2. Choose an Air Force occupation- and finQ out if it does (or dpcs not) 
have a civilian counterpart Report to the class on the similarities an^ 
differences. 

3 Visit an airport or an aerospace company and tal{. to the people about 
their, work in aerospace, or invite someone involved in the aerospace 
* industry— pilot* stewardess, engineer— to laj^ class. 
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• CAREER OPPORTUNITIES IN AEROSPACE 

4 Talk .to someone working in civilian' industry. Explain the Air Force 
promotion system to him and compare it with his or her promotion 
dppor^Dities. * • ' , - ^* • " 

SUGGESTIONS F 0 R F U R T H E R RXA^DING' 

fiOYD, Waux).T*, Your Career in the Aerospace Industry. New York. JulianT 
.Messner, 19^. 

' ♦ • • -'^ 

Fenten, D. X. Aviation Careers, Jobs in the Air and on the Ground. Phila- 
delphia: Lippihcotl, 1969. 

Guaranteed Jobs in the United States Air Force, Produced by the Directorate 
of Advertising, USAF Recruiting &rvice. Was., DC. Government Pnnting 
Office, 1972., 

Levine, Sol' Your Future in NASA, New York! lli<jhards Rosen Press, *I9i5l, 

O^Kane, Dick. The Making of an Air Mechanic. Philadelphia. Westminister 
Press, 1970. i • , • • 

Peet. CkElGHTON. Eye onjhe Sky. How Aircraft Controllers Work. Phila- 
,dclphia: Macrae Smith, l$70. 

SCRIBNER, Kimball 4. Your Future as a Pilot. Rev. £d. New York. Richarcfe 
Rosen Prtss, 1968-. ' * » - ' * , • 

Traylor, W. L. Pilofs Guide to an ^Airline Career. Glendalp, Calif,. Aviation 
Book Company, 196?, . ^ >; , . 

USAF Officer Career Fields. Prepared by Off\cer jCareer Development Divi- 
sion, USAF Military Pcrso9nel Center, Jlandolph AFB, Texas. Wash. DC. 
US Government Printiir^ Office,' 1972. 

Zarem, Lewis. Careers and Opportunities in Astronautics, Rev. Ed. New 
York: E. P. Dutton and Cb., Inc., 19^9. 

'* » 

Saggested Air Force. Manoals tnd Pamphlets 
AFM 36-»l, Officer Classification* Manual 
AFM 39-1, Airman Classification Manual. ' *• 

AFP 36-18, Officer Career Information. 

AFM 39-7, Airman 'Career Information. ^ - ' 




INDEX 

The following is a list of subjects of interest to the study of t^e 
aerospace community, including many ^pf the items listed in the 
"Words, Phrases, and Names To Remember" sections at the end 
of each chapter, plus other entries. Terms in this list are adequately 
explained in. the text, usually where, first rpentioned. Page 
' references locate passages where the ittfhh are defined, discussed, 
or explained. 



ERIC 



AFROTC Scholarship ond Commissi^ing 
* Progrom for Airmen: 61 
A ond P mt<honic: S««^ ovkrtion mt- 

chonic ^ 
Abwne* without Uov* (AWOL): Uni- 

fprm Cod« of Milltory Jutlic*. 
Accounting ond finonc* offictrs: 107 
Administration sptciolis^: 116 
Admintstrotion mono'g«m«nt officers: 106 
Air bas«, •volution of: 4-hS 
Air ba.s« system: 36-r03 
Air Commond ond Staff Colltg* (ACSC). 

63 

Afreroft rrfotnt«nanc« offiC«r: 103 
Air Fore« Aeodtmy (AFA): 55-^ 
Air Fore« Academy Preparatory School: 
57 

Air Fore« Aid Soo«ty: .23 
Air Fo^ei, D«partm«nt of: 67 
Air Fore« Institute of Technology (AFIT): 
62 



Force Reserve Officer Tro'ning Corps; 
Civil Engineering Course; etc 
Air Force Junior Reserve Officei' Troining 
- Corps: 54, 56j' 

Air Force missIom^2 « . 

Air Force Reserve Officer Troining Corps 
: (AFROTC): 52-5i 
Air Force Speciolty^ Code: ^^7 
Air Force Systems Cc*nmond (A^SC): 67, 
104 

Airlln* disfXitcher: 87 
Airmon Education ond Commissioning Pro- 
• grom (AECP): 60^ % 
Airman QuolifyJng Eacamthation (AQE). 

110-112 
Airport tower controller*: 100 
Air troffic control operator, enlisted: 114 
Air Wor Colle^ (AWC): 63 * ' * 
Appl^o Physici Laboratory;' 94 
Applied research: > See * Reseorch ond de- ' 

velopment/^ 
Army, Department of: 67 V,. 
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AstronouHeol sciences: 95 
Astronomy: 95 * 
Chemistry: 95 
Biology: 95 

Medicine: 95 , 

Astrodynomlcs: 95--96 
Atomic Energy Commistion (AEC); 70 
Aviotion electronks inspector: 101 
Aviotion mechonic, commerda 

84 

Airfrome (A): 85 

Pov<erplont (P): 85 

A ond P mechonic 85 
Avionics communlcationr^, sf>e^olist: 1 14 
Avionics novigotion systems spedollst: 

114 

B 

ftosr Civil Engineering Coufie: T07 
Rose commonder: 25*27 
8ose exchonge (BX): 18-19 
Bose headquorters: 25*26 



See oUo spedfic entries sucfi a», Aitrz-^^fifil5J5.P«'atlons (bate ops): 11, 27-30 



iiliff ^pedftc ^ entriei such 
weather section, dispatch office 
Bose supply: 34 

Basic research: See Research ond Develop- 
ment 

Big Brother' programs. See Domestic Ac- 

tion 
Billeting: 20 



Cope Kennedy: 7 

Copkiin, iommerdol.oviotfon: 84 
Coreer motivotion. See pramotlons, of- 

ficert ; 
Cosuolty osslstoncet 23 
Chopel,-ba»e: 22-23 
Civil Aeronoutlcs Board (CAB): 101 
Civil engineering offlcerst 26, 31-32, 107 
Civil Idw. Se« Uniform Code of Milltory 

JusHce 
Commlssory: 1^19 
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Commun{catiof\s c«nt«r: 33 * 
CommunVeofions and Tracking •nginttrs: 
90 

Community, Air Forc«: 17-18 * 
Community Coi!«g« of th« Air Forc^ 
(CCAF): 57-59 
.goals of: 58 
Mfiificot* artos: 59 
Computers: 76 
Construction •ngin««rs: 92 
Control tow«r: 28 
Copilot, commercial aviationi 84 
Conn«lf X«mauticai Laboratory: ,94 
Cryog«n'ncr: 77 

Cryosurgery: Sm cryogenics 



D«f«ns«, Deportment of (DOD): 7, bit^l 
Deftrr^nce: 37 , " 
Oispotch office:^ 28 
Dispensary: 21 

Dispatcher: See Airline dispotcher 

Diversificotion: 72 

Domestic Action Program: 46-51 



Echelons: ''2 

Educ&tion fadlitiei, bases: 22 

Education opportunities. Air Force; See 
specific entrijts such as. Reserve Officers 
Training Corps; Air Force Acodemy; 
' Community College of the Air Force; 
etc 

Electricians: 115-116 

Engineers, aerospace: See specific entires 
such as, power supfy engineers; com- 
'muniCDtions and tracking engineers; 
etc , 
Extension Course Institute (ECl): 60 
Executive support officers: 106 



Family services; 23 

Federal Aviation Administration (FAA): 
70-71 

Ucensing: 84-65, 87, 89 
'^Jobs in: See specific entries such as, 
traffic control specialist; oirpower 
tower contorollers; manufacturing In- 
spector; etc <^ 
Fields^ flying: -See air base 
Fire ond rescue, 'base: 29 ' 
Flight engineers. Air Force: 112 ^- 
Flight engineers, commlrdol aviation: 84 
Right lnst;uctlon Progrom (FIP)« 5^-54 
Force vitality. Set promotions, officers 



Geostationery ^ operational environmental 

satellite (GOES): 71 
Gl Bill: 61 

Global system: See air base system 
Goddard, Robert^ 93-94 * ' 

Guaranteed Enlistment Program: 111 
Guest house: 20 , , ^ 

Guidance and control engineers: 91 

H 

Hardened sites: See missile sites 
Holm, Maf Gen Jeanne: 108 
Hospital, base: 20-21 
Host command; 3 

Hot line program: See Domestic Action 
Housing, bose: 20 
Human engineering: 78 
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Infrared, uses of. 79 
Instrumentation engineers: 91 



Jet engine mechani<ft 113 
Jet Propulsion La'boratory (J PL): 94 
Jobs in commerdol aviation; See specific 
entries st^h as, Fttgbt engineer; cap- 
tain; dispatcher; etc 



Lackland AFB: 38, 60 
Longtey AFB: 40-42 • 
Longley Research Center: 98-99 
Lead time: 73-74 
Legal officer: 23, ''107 
Lincoln Laboratory: 94 
loadmoster technidon: 112-113 

M . 

Maintenance, oircroft: 30*^1 

Maintenance, base facilities: 31-32 

Maintenance inspector: lOt 

Major Commands: 2 

Manufacturing inspector: 10T 

Moss Production: 73 

Master planning: 8-14 . 
Multimission concefft: 9 
P^indples of^ 9-10 
Site selection: 10-11 
Placement of activities: 11-14 
Housing, community support, and r#cre* 
otion: 14 • ' 
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Mat«nai, building: 78 
Ma1«riaU tnginMrs: 91 
McChord AFB: 3ft-39 
Mtdicol r«s«a»ch: 76-77 
Mtdical s«rvict sptcialist: 116-117 
MtsKig* c«nt«r, boM; 33 
Meteorologists: w«ath«r offictr 
MicroclrcuitS! 76 

Military Assistance to Softty and Traffic: 
Sm Domestic Action 

Military law: S— Uniform Code of Mili- 
tary Justice 

Minuteman Education Program (MMEP): 
104 

Missile operations officer: 104 
Missile sites: 6-8 

Mo{or pool: 33 

N 

National Aeronautics and Spoce Admin* 

istratioh (NASA): 7 

Purchasing: 66, 68-69 

Aprenticeship program: 98-99 
National Transportation Safety Boord. 101 
Nationol Weoth^ Service of the National 

Oceonic ond Atmospheric Commission 

(NOAA): 70-71 
Navigator, Air Force: 102 
Navy, Department of: 6Z 
Nimbus: 71 

Noncommissioned Officers club: 24 
Nonrated officers: See specific entries 
such OS, aircraft maintenance officer; 
missile, operations officer; personnel of- 
ficer; etc 
Nurse, 'registered: 102, 107-108 



Officers club: 24 

Open messes: See officers club, noncom- 
missioned officers dub 
Operation Bootstrap: 61 
> Operations inspector; 101 
Overseas bases: 42 



Personal affairs officer: 23 
Personnel officers: 106-107 
Photography: 78 * 
Pilot, Air Force: 102 
Pioneer 10 and 11i 68 
Plasma arc torch: 79 
Plumbing specialist: 115 
POt: 11, 29 

PolariS'Foseldon system: 67 
Power supply engineers: 90 



Primary mission: 2, 25, 27 

Primary zone: See Promotions, officers 

Prime contractor: 72 

Professional Officer Course: S«e Air Force 
Reserve Officer Training Corps 

Promotion Eligibility Verification Record; 
118 

Promotions, enlisted: 117-118 
Promotions, officer: 108-109 
Promotion fitness examination (PFE): 118 
Propulsion engineers: 91 



Recreation facilities, base: 24 
Refueling: See POL 

Research and development (R&D): 75-80 
Basic research: 75 
Applied research: 75 
results of: See specific entries such as, 
microcircuits, computers, cryosurgery; 
etc 

Reserve Officer Training Corp (ROTC): See 
Air Force Reserve Officer Training Corps 

Resident School qf Engineering. See Air 
Force Institute of Technology 

Registered nurse: See nurse 



Safeguard system: 67 

Satellites: See specific entries such as. 
Surveyor; Pioneer; etc 

Scholarships: S*e Air Force Reserve Of- 
ficer Training Corps 

School of Military Science*Officers: 60 

Science officers: 104 

Secondary zone: See Promotions, officers 
Security police: 32-33 
Selectivity: See Promotions, officers 
Semihard sites: See missile sites 
Senior Noncommissioned Officer Academy: 
63 

Service club: 24 

Skylab: 69 

Sociol Actions: 51 

Soft sites: See missile sites 

Spoce Shuttles: 69 

Specialization: 72r73 

Specialty knowledge test (SKT): 118 

Squodron Officers School (SOS): 63 

Stanford Research Institute: 94 

Steward: 86 

Stewardeu: 86 

Subcontractor: 72 

Supply: Seo base supply 

Support mission: 2, 25, 27 

Surveyor: 78 

Systems engineers: 92 



ERIC 



T 



V 



Technical training schools: 60 
Ttchnldans, tnginMrlng: 92-93 
Tlrast 71 

IrMc control sptclaiist, FAA: ibO 
Traffic r«pr«s«ntatlv«: 86 
Transportation, bas«: motor pool 

u 

Uniform Cod* of Military Justic* (UCMj): 
107 

Unittd Stof«s Arm»d Forctt Institute 
(U5AFI): 61-62 



Yand«nb«rg AFB: 7, 39-40 
Vocational trainings 110 

w 

W«ath«r offic«rsi 105 
W^othtr s#ctlon: 28 

W«Ighttd Airman Promotion Sytt«m 

(WAPS): 117 
Womtn in th« Air Forc« (WAF): 101, 117 
Wright brothers: 4 
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